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Vertical Milling Machine. 





In agreat variety of operations upon metals, 
formerly altogether performed with planing 
and shaping tools, the use of milling cutters 
has become very general, producing better 
and more uniform work with great economy. 

For many purposes a machine is required 





in which work of large dimensions can be 
milled around 
its entire edge. 
in curved or 
straight lines and 
at all angles, as 
well aS on por- 
tions of its upper 
surface. Such is 
the vertical mill- 
ing machine built 
by Bement, Miles 
& Co., Philadel- 
phia, and illus- 
trated by our en- 
graving. 

The spindle has 
eight changes of 
speed by a cone 
and back gear- 
ing, which give 
ample power and 
range of speed 
for large and 
small cutters. Its 
lower bearing is 
upon a counter- 
balanced vertical 
slide, which is 
controlled by 
screw, gearing 
and hand wheel. 
The cutter is thus 
capable of a ver- 
tical movement 
of 10 inches. As 
the steadiness of 
the cutter de- 
pends much up- G&: 
on ‘these parts, 
their wearing sur- 
faces are large 
and the means of 
adjustment com- 
plete. 
is made for draw- 
ing the cutter 
mandrel tightly 
into its place, as 
well as for re- 
moving it from the spindle without the use 
ofahammer. The center of the cutter is 32 
inches from inside of frame. 

The table is 42 inches in diameter, and has 
circular and right angular movements, the 
latter of 28 and 33 inches respectively, all 
reversible and self-acting with five changes of 
speed or operated by hand. . 

In cutting steel or wrought iron a liberal 
supply of some lubricating liquid is required. 
This is drawn from a tank in the interior of 
the upper part of the frame through nozzles 
to which pipe and hose may be attached. It 
lrains into a wide gutter surrounding the 
table, and through suitably arranged open- 
ings into a settling tank in the lower part of 
the frame. A in the 
engraving, driven from the countershaft, then 
raises it to the upper tank to be used again. 

The strength and stiffness of all parts of the 
machine enable it to do work rapidly and well. 


Provision 


pump, not visible 
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A Lively Boiler Explosion, With a Cause. 





A correspondent sends us an account of a 
boiler explosion in Evansville, Ind., accom- 
The 
boilers, there was « battery of three, he claims 
were perfectly safe if they had been in good 
hands. 

He writes: 


panied by photographs of the wreck. 


‘¢The back end of one of the 
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Early Engineering Reminiscences. 


By GrorGe Escou Severs. 








TWENTY-EIGHTH PAPER, 





The machine I referred to, believing it to 
have been the first machine on this Continent 
to make continuous paper, and that I hada 
perfect recollection of, was in the paper mill 
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boilers was found about 500 yards from the 
mill, top of what is called the coal mine 
hill, and at an elevation of about 100 feet. 
The front end of one of the boilers sailed 
over the river, just missing the pilot-house of 
a steamer, and landed high and dry on the 
Kentucky side, at least 1,000 yards from the 
mill.” An eye witness says: ‘‘ The dome went 
straight up at least 400 feet ; it landed about 
10 steps from the boiler, * * * * The 
fireman, poor fellow, was killed. * * * * 
Out of all three boilers no two sheets can be 
found together. Small pieces can be found 
in every direction. All this destruction was 
caused by a blockhead of a machinist left in 
charge, who had made application to join the 
N. A. S. E., but had been rejected from in- 
competency. Unfortunately the blockhead 
escaped unhurt.” Altogether our correspond- 
ent details a lively time, caused by incompe- 
tency, as is almost invariably the case. 
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LING MACHINE. 


|of Mr. Thomas Gilpin on the Brandywine 
Creek a few miles from Wilmington, Del., 
but I cannot with certainty fix the date that I 
first saw it in operation; but from other 
circumstances connected with the visit to the 
mill with my father I do not think it was 
earlier than 1817 or later than 1818, and then 
the machine had been in operation for a con- 
siderable time. I have no distinct recollection 
of the special object of my father’s visit to the 
mill at that time. But I do remember that he 
and Mr. Gilpin and his manager, Mr. Great- 
rake, spent much time in the machine room 
watching the operation, sketching and discuss- 
ing points in connection with the forming cyl- 
inder and the exhaust pumps. The millwright 
had been called in, and while some changes 
were being discussed I left them; having 
considerable portion of the afternoon to my- 
self I took advantage of it to call on Mr. 
'Trene Du Pont, the founder of the Du Pont 
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Powder Mills, whom I had frequently met in 

my father’s office; he took me through the 

mills explaining everything; this made a last- 

ing impression, for it was the first time I had 

seen the process of gun-powder making. I 

also visited the cotton factory of my father’s 

old friend, Mr. William Young, who had, in 

connection with his factory, a good machine 

shop for that period. It was in this shop 

. that my uncle, 

Franklin Peale, 

served his ap- 
prenticeship, and 
who afterwards 
became the chief 
coiner of the U. 

S. Mint, and the 
inventor of the 
steam coining 
press, which he 
constructed and 
put into practi- 
cal operation. I 
had the gratifica- 
tion of witness- 
ing the first coin 
struck by it, and 
of being one of 
the select few in- 
vited to witness 
the first steam 
coinage on March 
23d, 1836, and 
still have in my 
possession one 
of the coins, or 
rather, I should 
say, one of a few 
that were struck 
a few days pre- 
vious when my 
uncle was adjust- 
ing the press, 
testing its capa- 
bility, and also 
the dies. This 
test was only in 
the presence of 
Dr. R. M. Patter- 
son, the then di- 
rector of the U. 
S. Mint, Adam 
Eckfeldt, the old 
and first coiner 
of the U. S., Mr. 
Gobrecht, the die 
sinker, Jos. Sax- 
ton and myself. 
Of those present at the select exhibition 


on the 23d, I recollect Matthew W. Bald- 


win, Rufus Tyler, Wm. Mason, 8. V. 
Merrick, and 8. Morris, as among the most 
prominent mechanics of the time. The 


dollar press went into operation the fall of 
the same year, 1836. I have one among the 
It bears that date, 


and has the die sinker’s name, C. GosBreEcuat, 


first that were struck. 


F., in very small sunken letters under the 
figure of the Goddess of Liberty, thus per- 
petuating and passing to posterity in letters 
that will remain when all the raised ones are 
worn away, not the name of Thomas Sully, 
the artist who designed the figure of the 
goddess, but the copyist who only repro- 
duced it, when the name of the artist as well 
as that of the creator of the unerring press 
that struck the coin is lost. 

But all this has nothing to do with paper 
making or paper making machinery. We 
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spent the evening with Mr. Gilpin .in his 
bachelor quarters, Messrs. Du Pont and Great- 
rake being of the party. The making of 
paper by machinery in all its aspects was dis- 
cussed, also the feasibility of drying the paper 
by steam heated cylinders. To the best of my 
recollection Mr, Gilpin expressed great doubts, 
fearing injurious effects on the paper. He 
had a scheme of drying by passing the paper 
from the machine through chamber currents 
of heated air, the paper being carried on rack 
belts, partially drying, then passing between 
heated calender rolls, thence through another 
long chamber cf air heated to a higher de- 
gree, and finishing by a second set of calen- 
der rolls. I have no knowledge of his ever 
having essayed to put this plan in practice, 


though he seemed to have tested the degree 


of heat, length of chambers, speed of paper, 
and velocity of the current of heated air 
necessary to produce the results aimed at. 

The Gilpin machine was that of John Dick- 
inson. The origital cylinder was made in 
Eogland and brought out by Mr. Greatrake 
who had been foreman of Dickinson’s ‘‘ Mash 
Mill.” My impression is that the rest of the 
machine was constructed at a machine shop 
erected for that purpose at the mill. For 
many years the machine was worked with as 
much secresy as Dickinson had worked his 
in England. The cylinder was not over 3 feet 
and about 2 feet in diameter, a solid brass 
casting bored perfectly smooth interior, and 
the outside was turned in shallow grooves 
leaving between them ridges with sharp edges 
corresponding to the bars of paper moulds. 
In the grooves between the ridges holes were 
drilled into the interior of the cylinder so 
close together as to form a perfect net work, 
through which the water from the pulp 
passed into the interior of the cylinder ; the 
sharp edges of the ridges that separated. the 
grooves were notched lengthways of the cylin- 
der about }” apart to receive rods of about 
No. 16 hard brass wire, that was soldered 
into’ the notches, forming an underface like 
the underface of a paper mould. Over this 
‘was a backing of wove wire of about 14 
meshes to the inch, on which the fine wire 
cloth face was placed. The ends of the 
cylinder were closed with solid brass plait 
heads having journals cast to them on which 
the cylinder turned. One of these journals 
was hollow, through which a tube passed into 
the bottom of a Y-shaped trough with closed 
ends, the edges of the trough coming into 
close contact with the inside of the cylinder, 
which it was held firmly against by having 
a journal opposite to the tube end and center- 
ing in the solid journal of that end of the 
cylinder. The dilute pulp being delivered 
to the cylinder by pumping out the water 
and parily exhausting the air from that por- 
tion of the cylinder covered by the space be- 
tween the edges of the Y-shaped trough, the 
exterior atmospheric pressure sufficiently con- 
solidated the film of pulp to prevent it 
squashing and disfiguring the paper as it 
passed under and on to the felt of the couch- 
ing roll, and thence between the various press 
rolls. This Y-shaped trough, in which the 
amount of exhaust could be regulated, was 
the great feature of the Dickinson cylinder 
machine, and was deemed essential. 

The manner of reeling the wet paper was 
ingenious. To prevent any undue strain that 
would tear the wet paper asunder, the reels 
were driven by the friction of a wooden Y- 
edge wheel in a corresponding Y-lined with 
leather wheel on the reel shaft, the amount 
of traction being regulated by a P. weight 
sliding on a lever arm that pressed the wheels 
together. The reels were formed of six 
wooden slats on spider arms. One of the 
slais had a groove from end to end in which 
a knife was run cutting outwards. Thus 
when the required quantity of paper was 
wound on the reel, separating it and allowing 
it to fall on to a sliding table from which the 
porter separated the sheets, carrying and 
hanging them in the drying loft. To prevent 
loss of time in changing the reels and cutting 
the paper loose from them, two reels were 
hung at opposite ends of center-pivoted arms. 
Mr. Gilpin had attached to each reel a coun- 
ter with dial showing the number of revolu- 
tions or sheets wound. When a reel had on 
it the number of sheets required, the attendant 





e: 
would swing it over without stopping the 
paper being formed, and as soon as the empty 
reel had tiken the place of the full one he 
would, with a stick, break down the wet 
paper pressing the end between the slats of 
the empty reel, and the winding would con- 
tinue on it. Mr. Gilpin complained of the 
necessity of having so many different sizes of 
reels, or being obliged to change slats to suit 
the different sizes of paper ordered; I asked 
why not make the reels to expand and 
contract to adjust for the different sizes? He 
turned to me and in his quick, impulsive 
manner, said: ‘‘ Boy, that is easier said than 
done. I have often thought of it but I can- 
not sce any way of accomplishing it.” His 
sudden explosion almost took my breath from 
me ; I felt asa boy, I had been too hasty in 
putting in my oar. I stammered: ‘‘If you 
will come to our shops, and see grandfather’s 
old sieve hoop rounders or 
stretchers, they may give you 
an idea.” These. old stretchers 
were nothing more than a 
plate scroll screw, that, on 
turning, thrust out a number 
of arms against the inside of a 
sieve hoop holding it to a per- 
fect circle, while the wire 
cloth was being tacked on— 
the same in principle as the 
present universal lathe chuck. 
It was not long until Mr. Gil- 
pin came to see the stretchers, 
and was so well pleased that 
he undertook to have a couple 
of six-arm expansive reels 
made. At that time there was 
no face lathe in Philadelphia 
with arrangement for cutting 
the scroll screw. He had re- 





Fig. 109 








+ thick, and at their smallest diameter a 
projecting rim or collar about 1’ not over }” 
thick at its outer edge. The four center 
supporting wheels equally spaced on the 
shaft had round rims of about 3’ diameter. 
Holes were drilled close to the outer edge of 
the end wheels about 1” apart of a size to 
take in a No. 6 brass wire through these 
holes. Brass wire rods of that size were run 
from end to end of the cylinder, resting on 
and being supported by the round rims of the 
intermediate wheels. This was the condition 
of the cylinder when it was brought to the 
shop of N. & D. Sellers to be finished and faced 
with wire cloth by its inventor and maker, 
and I recolle¢t it as a very creditable piece of 
work. The rims and collars of the end wheels 
were accurately turned the arms and hubs 
finished, as were also those of the supporting 
wheels whose round rims were turned as 
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course to Isaiah Lukins, who wound a 
wrought-iron scroll thread, riveted and brazed 
it on to a wrought plate in the same manner 
grandfather had made his original stretchers. 
Mr. Gilpin was very proud of these reels, so 
much so that he had a graduated scale with 
vernier attached, that enabled him to at once 
adjust for any length of paper; this, with his 
counters and their registers, he considered a 
great advance, but they were to be super- 
seded by steam dryers, calenders, slitters, 
and cutters to. deliver the finished sheets 
direct from the machine. 

Sometime previous to the visit of Mr. Gil- 
pin’s mill a very simply constructed cylinder 
was brought to be covered with wirecloth. I 
cannot recall the name of the Frenchman who 
brought it nor the location of his mill except 
that it was in New Jersey, and that it was 
a hand mill making wrapping and sugar loaf 
paper. It was a small affair, not over 2’ 6” 
long and about 2’ diameter. It was con- 
structed on the principle of a squirrel cage 
wheel. Six slender arm brass wheels on an 
iron shaft that was covered with a copper 
tube formed the frame work of the cylinder. 
The endj wheels had rims about 1}'’ deep by 





much as they could be beyond the arms, the 
portions between the arms file and scraper 
finish. The man had worked out in his own 
mind exactly what he wanted done. In the 
first place the longitudinal rods must be 
secured: to the round rims of the supporting 
wheels so as to keep them straight and equal 
distance apart; this he proposed doing by tieing 
torim with soft copper wire. It was done by 
the kind of loop sewing as wire screens were 
then made. This being done the cylinder 
was wrapped from end to end with No. 18 
hard brass wire laid so as to leave a space of 
}" between each round. This was secured to 
the longitudinal rods in the same manner of 
loop sewing as they were secured to the rims 
of the supporting wheels, then covered as the 
Gilpin cylinder was by a wove brass wire 
backing of 14 meshes to the inch, over which 
the fine wire face was placed. 

The explanation given of the object of the 
projection rims or collars on the ends of the 
cylinder, was that the cylinder was to be sunk, 
to say, $ or } its diameter in a vat of dilute 
pulp, these collar projections coming into 
close contact with the sides of the vat. By 
tacking a strip of sheep skin with the wool 








on it to the vat, so that the wool would rest 
on the collars, and by their intercepting the 
pulp would form a pulp tight joint, and allow 
the cylinder to revolve with very little retard- 
ing friction. Holes through the vat near the 
bottom inside‘of the cylinder led into an out- 
side vat into which the water from inside the 
cylinder could freely pass; in this outside 
vat he had a Persian wheel, that by revolving 
would raise the water to its hollow center 


axis, through which it poured back into the - 


pulp vat, only allowing so much to escape 
through an adjustable gate as would corre- 
spond to the amount of water coming in with 
the constant supply of pulp. By regulating 
the speed of the Persian wheel, the difference 
in the height of dilute pulp outside and the 
water inside the cylinder would be kept uni- 
form with sufficient difference to consolidate 
a film of pulp to pass into the felt of the 
coucher without squashing. 

I have no knowledge of what experiments 
have been tried, but from the confidence the 
man spoke on that head, it gave the impres- 
sion that he spoke from actual trial results. 
There must have been difficulties he met with 
in getting his machine into successful opera- 
tion, for it was a considerable time before he 
sent specimens of a very fair quality of print- 
ing paper made on the cylinder. 

I have been thus particular in describing 
this cylinder, for I believe it to have been the 
first simple squirrel wheel cylinder ever made ; 
and also on account of its close resemblance 
to the cylinder invented and patented by 
John Ames, of Springfield, Mass., at a later 
date, and from which patent grew long and 
expensive litigation. 

I recollect that when my father sketched and 
explained this simple cylinder to Mr. Gilpin 
that he seemed perfectly incredulous as tothe 
possibility of consolidating a film of pulp suffic- 
iently to couch without the V-trough and 
exhaust pumps, but at the same time he 
showed considerable uneasiness ; for, said he, 
could such a simple cylinder and machine be 
made to work at all it would bea dangerous 
competitor to his expensive cylinder machine. 

——_—_-—+-_ +e —__— 


Practical Drawing. 





By J. G. A. Meyer. 
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Problem 15. 
144. THROUGH A GIVEN POINT IN THE CIROUM- 
FERENCE OF A CIRCLE TO DRAW A TANGENT. 


Fig. 109. Let A be the given point in the 
circumference, it is required to draw through 
the point A a straight line which shall be 
tangent to the given circle. 

Through the center C (Fig. 109) and the 
given point A draw a straight line C B. 
From the point A as a center and with any 
radius draw two short arcs intersecting the 
line C Bin the pointsdande. Fromdas a 
center and with a radius greater than half the 
distance between the points d and e draw an 
arc f; from the point ¢ as a center and with the 
same radius describe an arc g intersecting the 
arc f in the points ¢ and h. Through the 
points 7 and / draw a straight line; this line 
will pass through the point A, and is the 
tangent required. 

In geometry it is proved, that a tangent to 
a circle is perpendicular to a line drawn 
through the center of the circle and the point 
of contact or point of tangency; or in other 
words, the tangent is perpendicular to a 
radial line drawn through the point of tan- 
gency. Therefore in the commencement of a 
construction of this kind, a line through the 
center of the circle and the point of tangency 
must be drawn. 

By examining the construction in Fig. 109, 
it will. be seen that we have drawn through 
the given point A (which is the point of con- 
tact or the point of tangency) a line per- 
pendicular to the radius previously drawn 
through the same point of contact. The 
method for drawing the perpendicular is the 
same as explained in article 103. 

To the student it may seem, that, drawing 
a tangent through a given point in the cir- 
cumference of a circle is such a simple matter, 
which any one can or should be able to ac- 
complish by holding a straight edge close to 
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the point A, and then draw a line along the 
edge ; and thereforea construction as shown in 
this article is altogether unnecessary. But by 
a little reflection he will learn, that without 
this geometrical construction incorrect re- 
sults will follow, as a straight edge can be 
held on the point A in a seemingly correct 
position, and yet be considerably out of the 
true direction, particularly so when the diam- 
eter of the circle is small. 

145. Sometimes the center of the circle, to 
which a tangent is to be drawn, is inaccessible ; 
in such cases we must adopt the following 
method : 

Let B T C, Fig. 110, be an are of a circle 
whose diameter is very large, and 7’ the given 
point in this arc, it is required to draw a tan- 
gent through the point 7’. 

From the point 7'as a center and with any 
radius describe two short arcs intersecting the 
arc B T Cin the points B and C. Join the 
points Band Cby a straight line. Through 
the point 7’ draw a straight line 7’ G parallel 
to the straight line B C; theline T G will be 
the tangent required. 

146. If this tangent is to be drawn on the 
floor and is very long, then instead of adopt- 





ing the method for drawing a line parallel 
to another as given in Art. 
118, proceed in the following 
manner. 

Fig. 110. Through the 
point 7’ draw a straight line, 
T EH, perpendicular to the 
line B C, and cutting it in 
the point H#. From the 
point C as a center, and 
with a radius equal to 7’ 
H, describe a short are, /f. 
Through the point 7’, draw 
a straight line, 7’ G, which 
will also be tangent to the 
arc f; or, in other words, 
place a straight edge close 
to the point 7’, and also 
touching the are f in one 
point. Then along the 
straight edge draw the line 
T G, which will be the 
tangent required. 

Directions.—In the upper 
part of the space marked 16 
draw a circle, and on its 
circumference choose any 
point; through this point 
draw the tangent, as ex- 
plained in Art. 144. In the 
lower part of the same space 
draw an are of a circle sim- 
ilar to that shown in Fig. 
110; then through any chos- 
en point in this arc draw 
a tangent, as explained in 
Arts. 145 and 146. 


C E, describe a circle cutting the given circle 
in the points B and D ; through the points B 
and A draw a straight line B A, this line will 
be the tangent required. Again we can draw 
a line through the points D and A ; this line 
D A will also be a tangent to the same circle, 
and the point D will be the point of tan- 
gency. Hence, when the given point is out- 
side of the given circle two tangents can be 
drawn through the given point A. The line 
B Cis perpendicular to the line B A, because 
these lines are chords drawn from one point 
B in the same circumference ( B A, see Art. 
108, and therefore the line BA will be tan- 
gent to the circle B D F, and the point B will 
be the point of tangency. 

148. Instead of the foregoing we may em- 
ploy the following method and obtain results 
equally correct. 

Fig. 112. Let B be the given point and A 
F G the given circle, it is required to draw 
through the point Ba straight line which 
shall be tangent to the given circle A F G. 

From the point B as a center and witha 
radius equalto B C, draw the are D C E of any 
length. From the center Cand with a radius 
equal to the diameter of the circle A F' G draw 
a short arc intersecting the arc D C # in the 
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marked Problem 17 draw any circle as /’ B D 
in Fig. 111; outside of this circle choose any 
point A, then through the point A draw a line 
tangent to the circle / B D, according to the 
instructions given in Art. 147. In the lower 
part of the same spa e draw acircle A F' G 
and then through any chosen point B outside 
of the circle A #/ G (as shown in Fig. 112) 
draw a tangent to the circle as explained in 
this article. 

Draftsman’s Method—In drawing a tangent 
as shown in Fig. 111 or Fig. 112, the drafts- 
man simply places the 7’ or set square so that 
the edge of the same will just touch the cir- 
cumference of the circle in one point, and 
also touch the given point, then along the 
edge the tangent is drawn. 

If the draftsman wishes to find the exact 
location of the point of tangency he uses the 
T and set square as shown, Fig. 71. In do. 
ing so he will place the T and set squares so 
that the edge ¢ f (Fig. 71) of the set square 
will coincide with the tangent, then move the 
set square along the edge of the 7’ square as 
explained in Art. 107; and when the edge d ¢ 
of the set square comes in contact with the 
centre of the circle a line is drawn along the 
edge d ¢; the point in which this line cuts the 














The line 7' # has been 
drawn through the center 
T of the arc B T C, perpen- 
dicular to the chord B C, 
and will bisect the chord. Therefore, if 
the line 7’ # is produced, it will pass 
through the center from which the arc B 
C was drawn. But the point 7’ is also 
the point of tangency, and a line drawn 
through this point to the center from which 
the arch B C was drawn will be perpendicu- 
lar to the tangent; therefore the tangent 7 G 
and the chord B C are perpendicular to the 
same line, and consequently must be parallel. | 
Hence our construction in Fig. 110 is correct. | 

Draftsman’s Method.—When a tangent is to | 
be drawn as shown in Fig. 109, the draftsman | 
will first draw a radial line from the center of 
the circle to the point of tangency, and then, 
with the aid of the T square and set square, as 
explained in Art. 107, will draw the tangent 
perpendicular to the radial line. 


Problem 16. 





147. THRoUGH A GIVEN POINT OUTSIDE OF A 
GIVEN CIRCLE TO DRAW A TANGENT TO ar 
CIRCLE. 





Fig. 111. Let A be the given point and | 
B D F the given circle, it is required to draw | 
through A a line tangent to the circle B D F. | 
Join the center C of the given circle and the | 
given point A by a straight line A U. Bisect | 





























SpPreL’s PETROLEUM ENGINE. 


point D ; through the point?D and the cen- 
ter C draw a straight line cutting the circum- 
ference A Ff G in the point F' ; through the 
points / and B draw the straight line F B ; 
this line will be the tangent required, and the 
point /’ will be the point of tangency. Should 
it be required to draw a tangent through B 
which shall lie on the other side of the line 
C B, then from the center (, and with a 
radius equal to the diameter of the circle 
A F G, draw a short arc intersecting the arc 
DC Ein the point #; through Cand Z draw 
a straight line intersecting the circumference 
A F'G inthe point G; through the point G 
and B draw the tangent G B. 

The line C D is a chord in the arc D C H, 
which has been drawn from the center B. 
By construction the length of the chord C D 
is equal to the diameter of the circle A F G, 
and since C F' is a radius of the same circle it 
fol ows that the /’ must be the center of the 
chord 0 D. But according to Artic’e 125 a 
line drawn through the center of a circle and 
the center of the chord subtended by part of 
the circumference of the same circle will be 
perpendicular to the chord; therefore, the 
line #' B will be perpendicular to the line or 
radius CO F’, and will be tangent to the circle 


the line A Cat H. (See Art.110). From the| A f @. 


point Has a center and with a radius equal to 


Directions,—In the upper part of the space 





circumference of the circle is the point of 
tangency. 





<=> 


Spiel’s Petroleum Engine. 





We present with this an illustration of 
Spiel’s petroleum gas engine, which F. St. 
George How, agent for the patent holders, is 
now introducing in this country. 

In general appearance, the petroleum en- 
gine does not differ greatly from some hori- 
zontal types of gas engines, except that it 
carries a small reservoir above it for oil. 

The operation of the engine may be briefly 
explained as follows: The petroleum is drawn 
from a tank to the reservoir on the engine ‘by, 
means of a small centrifugal pump fitted to 
the engine. When the number of hours in 
which the engine has to run can be previously 
ascertained, the size of the reservoir can be 
so arranged as to supply petroleum during 
the whole time without any further attention. 
In this case the reservoir is filled before 
starting. Vaporization of the’ petroleum 
previous to use does not take place, the | 
engine using it in its fluid condition. From 
the reservoir the petroleum is conducted by a 
pipe to a pump, by which small measured 
quantities are injected into the cylinder of 
the engine, and at a given point it is ignited | 


' 





| Russia next and France next. 


by means of a small spirit lamp. The piston, 
on its out-stroke, draws in a charge of air 
and petroleum, and on the return stroke it 
compresses this mixture, which is exploded 
as the crank passes the back center. The 
combustion and expansion of the charge take 
place at the third stroke, the products of 
combustion being driven out at the fourth 
stroke. There is thus one acting stroke in 
every four, motion being continued during 
the other three by means of a fly-wheel. In 
order to keep the cylinder cool, it is water- 
jacketed. The engine is set in motion ina 
few seconds, simply by lighting the lamp and 
turning the fly-wheel. 

It is claimed that this engine possesses all 
the numerous advantages of the well known 
gas engines, and the one additional, that it is 
in no way dependent on a local supply of gas. 
It can, therefore be erected and used in any 
locality wherever it is possible to transport 
oil. It is also claimed that since the governor 
controls the speed, and when the engine is 
not overloaded it will work with great steadi- 
ness and regularity, and on account of its 
cleanliness—a furnace and chimney not being 
required—these engines are well adapted for 
printing establishments, and specially suita- 
ble for driving dynamos for 
electric lighting in country 
houses. The consumption 
of petroleum is automatic- 
ally controlled, and we are 
informed that for 6 ccnts per 
hour 4 to 44 horse-power can 
be obtained. The Spiel Pe- 
troleum Engine can be seen 
in operation at 12 Cortlandt 
street, New York. 

aac Te dee Ad 

A simple means for test- 
ing the value of different 
kinds of coal would fill the 
proverbial ‘‘ long felt want.” 
It should be something that 
any man of ordinary intel- 
ligence can use and under- 
stand, and from which he 
can obtain results accurate 
enough for practical pur- 
poses. 

———_-qp>e—_—_——_- 
Personal. 





W. H. Francis, for several 
years representing Wm. Sel- 
lers & Co., and the Edge 
Moor'Iron Co., at 79 Liberty 
st., New York, severed his 
connnection with those es- 
tablishments last May, and 
has purchased an interest in 
the Kensington Engine 


Works, limited, located at 

Beach and Vienna streets, 

Philadelphia. That com- 
. pany have a license as sole 

manufaciurers in the East of 

the well-known Buckeye Au- 

tomatic Engine. Their shops 
are well equipped with good tools, and have 
first-rate facilities to produce good work. 
Among their specialties are feed water heaters, 
filteis, super-heaters, boilers and other articles 
belonging to the fitting up of complete steam 
power plants. The company also make a 
business of contracting for general machinery 
and mill work. Mr. Francis is a gentleman 
of ability and integrity, and has a large circle 
of friends in the mechanical line. He is 
secretary of the company, and his brother, 
H. C. Francis, is manager. Both are pushing 
men, and we expect to see the establishment 
prosper and expand. 


ee 


British Exports of Metal Goods. 





British exports during November, 1885, 
and November, 1886, as compiled by their 
Board of Trade, show some interesting re- 
sults. The totals on almost all metal goods 
are larger this year than last year. Germany 
remains the best customer for British ma- 
chinery, but the amount purchased decreased 
from £92,858 to £88,633. If steam engines 
and machinery are taken together British 
India is the best buyer, the amount being 
£101,809 against £107,717 in November, 
1885. Australia buys the next largest amount, 
Then comes 
the United States with purchases of British 
steam engines and machinery increasing from 
£28,059 to £49,109. At the same time our 
purchases of pig iron increased from 10,804 
tons to 18,909 tons, steel rails from 35 tons 
to 20,039 tons, and unwrought steel from 
2,154 tons to 14,666 tons. 
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Machine Tools for Patternmakers. 





By F. W. Barrows. 





In preparing work for the lathe it is neces- 
sary to provide some way of holding split 
patterns firmly together. Small patterns may 
be held together by gluing a short space 
at each end, beyond the length of finished 
piece, but if fastened in this way the turning 
must all be done before separating the pat- 
tern. A better way is to put a screw in each 
end, then you may take it apart as many 
times as you wish. This is sometimes de- 
sirable; as, for instance, in turning a piece 
any portion of which is required to be as 
nearly a perfect sphere as posible. After 
the pattern has been centered accurately in 
the joint turn down a place opposite the 
center of ball to the size required, and make 
aline to locate center of ball, then take the 
pattern apart and draw the center line across 
one-half, then strike a circle the diameter of 
required ball, having its center located on 
line already made, and with your knife ora 
chisel cut off one side of pattern to the line of 
circle, taking care to cut off the right side. 
This will be on the side of joint towards 
you, at the top, as the pattern revolves in the 
lathe, or hold the half pattern with the live 
center end towards you and the joint up, and 
cut off the right hand side. Replace the pat- 
tern in the lathe and turn down just to this 
line and you will have, practically, a true 
sphere. Any split pattern, the outline of 
whose surface is composed of curved lines 
which are hard to locate from the outside, 
may be laid out in this way and turned up 
more accurately than is possible in any other 
way. The lathe should be stopped as often 
as is necessary to note where you must cut 
away the pattern. If your lathe has iron 
cones on counter and spindle you won't get 
along as fast as you could if they were 
properly provided with wooden cones, as it 
takes longer to stop and start the heavy iron 
ones. 

Large split patterns may be held together 
by dogs driven in each end, at one or both 
sides of the centers, or hardwood centers may 
be used, like Fig. 77. Iron plates are some- 
times used similar to 77, but these are hard 
on the lathe centers, especially the tail center, 
when it isn’t in line with the spindle, although 
they may used at the spindle end in connec- 
tion with some form of lathe-dog for driving 
the work. In all cases a wooden center piece 
at tail end, with a center like Fig. 76, will 
always wear well and run true. I have seen 
an ordinary face-plate put on head end of pat- 
tern and then screwed onthe spindle. At the 
same time aniron plate was put on the opposite 
end of pattern for tail center. This is a 
poor way. _ How are you going to square off 
the end of pattern for face-plate so that it will 
run exactly true; that is, supposing the tail 
center to be in line with spindle. If it isn’t 
in line, it won’t make any difference whether 
the end is square with spindle or not—it is 
bound to strain the lathe. After the face- 
plate is fastened on the work, and then 
screwed on the spindle, it forms a rigid joint 
between spindle and work, and they will re- 
volve as one piece, or more correctly, will 
strive so to dq. The axis of revolution* 
will be a straight line, drawn from the center 
of spindle to the tail center; and if the tail 
center isn’t in line, this axial line won’t pass 
through the center of front journal box, so 
your lathe will probably run hot. This is 
illustrated by Fig. 78, where the tail center is 
below line of spindle. Heavy split-patterns 
should not be run at too high a speed, as the 
centrifugal force generated will spring open 
the joint, and as a result, the pattern, when 
finished, will not be round. . 

Care should be taken in centering split-pat- 
terns for the lathe. Get the center exactly in 
the joint, especially if the pattern is to be 
made of more than one piece ; and if it is 
only one piece, and has any part of it squared 
up, how can you square it accurately, if the 
pattern isn’t parted at the center? If the 
pattern is made up of two or more pieces, 
and you get these pieces all centered out of 





*By this I mean the axis about which the pattern 
and spindle, now held rigidly together by face- 
plate, would strive to revolve. 


the joint, how can you tell when the centers 


are all located in the correct plane? and if the 
casting is to be hollow, how will you make 
the core box so as to leave the casting of the 
right thickness throughout ? 

There is a way of getting round all these 
difficulties. You may fit your pattern to- 
gether, making offsets in the parting, to keep ! 
the centers of all the different pieces in the | 
same plane. These offsets give the pattern 
a kind of rustic look, and perhaps the 
moulder will have to borrow a stepladder to 
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weight if it is perfectly balanced, it is hard | 


on the front bearing of spindle, where it 
overhangs much. Then, if it is a tool to 
drive some piece of work, the nearer the 


| work is to the journal the better it is for both 


work and lathe. Again, if it, the tool, isn’t 


_ balanced and is also made to project away out 


toward the other end of lathe, you will have 
hard work to keep the lathe from running 
hot or to turn up a piece of work round and 
true. 

In my next paper I will describe a chuck 
which is very useful on some kinds of small 
work, and which will space off and center 
holes to be drilled or bored anywhere within 
the limits of the tool. I will also describe a 
peculiar job of turning. 
—>e- 

New boilers for the Consett Iron Works, 
England, are to be built so they can be fired 
with gas instead of coal, if found advisable 
to do so. 
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get up and down over these offsets, in making 
his parting. They will also help to make a 
poor casting. 

Another, and a much easier way, is to lo- 
cate the center exactly in the joint of each 
and every piece. 

Face-plates should be put on with a well- 
fitted thread, and a good liberal shoulder. 
You will find it very easy to get one fast on 
the spindle, if the thread is a loose fit and the 
shoulder small. On the contrary, when they 
are properly fitted, it will be a pretty hard 
matter to get one fast; but as we are all li- 
able to meet with accidents when turning, we 
may be so unfortunate as to get one stuck 
fast. To prevent this I have found a paper 
washer, well soaked in oil and placed between 
face-plate and shoulder on spindle, to be a 
good thing. If you have never tried this, 
you will be surprised to see what a difference 
it will make. To keep the dirt from collect- 
ing on the thread inside face plate hub, file a 
notch across the thread on spindle; just 
where it becomes a full thread, cut the notch 
to the full depth of thread. Then, if you 
keep the notch clean, it will, in turn, clean 
out thread inside face-plate. This won't 
work very well if the thread is a loose fit. 

Some lathes intended for very heavy face- 
plate work have no thread cut on spindle, 
but instead, the end of spindle is turned to a 
slight taper, and the face-plate bored to fit, 
and is drawn up to the shoulder on spindle by 
a taper key passing through the hub of face- 
plate and through spindle. A _ face-plate 
fitted in this way don’t get stuck on the 
spindle. 

A small face-plate fitted to go into the taper 
hole in either live spindle or tail spindle is 
sometimes very useful. 

A great many tools may be made for the 
lathe which are useful either in saving time, 
or by bettering the quality of work turned 
out, but as these are to a great extent what 
may be called spegial tools, I shall not men- 
tion many of them. There are some that are 
useful to all, among these are a chuck for 
drills and another for bits with square ends; 
both these chucks should be fitted to either 
spindle. Then a pair of female centers are | 
very handy on small work. Make the live | 
one on a very slight taper, that it may center | 
and hold any round piece that will go into 
the center. 

In fitting centers, chucks and all other | 
tools for a speed lathe, you should always , 
keep them as close to the housing as possible. | 
In other words, make them as short as you | 
can, and as light as is consistent with 
strength. Weight in any part of a speed 
lathe which revolves with the spindle is 
something to be avoided, especially where it 








is in such shape as to overhang the bearing; | 
fo: while it doesn’t matter much about the | 


Some Notes on Steel. 





By Joun CorFin. 





ONE OF THE UNEXPECTED THINGS EXPLAINED. 





Prof. Sweet said in his paper on ‘‘ The 
Unexpected Which Often Happens”: ‘‘ One 
who would predict how a steel rail would 
behave in cooling would find himself twice 
wrong,” I am not certain that I quote him 
literally. Before I undertake to explain I 
will first state the facts for the benefit of 
those whose attention has never been called 
to the subject. Asa rail leaves the rolls the 
head being thicker than the flange (see 
sketch) retains more heat, so that if the rail 
is straight at this time when it becomes cold 
the head will be concave. To avoid this and 
leave it straight when cold it is cambered 
while hot, thus making the head convex, so 


that when it cools it will be straight. It was 


the peculiar action of the rail when cooling | ®? 


that Prof. Sweet referred to. 

It is as follows: When the rail is pushed 
on the hot bed the head is convex, but as the 
cooling progresses the rail becomes straight, 
and then the head becomes concave, then 
straight again, then convex, and finally 
straight. 
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The explanation commonly given is that 
the hot head of the next rail being pushed 
against the flange of the cooling rail causes 
the flange to cool more slowly, or actually 
reheats it so that it is hotter than the head, 
thus causing the rail to be for a short time 
concave on its head side. 

This cannot be true, for the rails go 
through the same action if pushed on the 
bed flange first; and it is absurd to think that 
the head of the first rail can heat the flange 
of the second rail hotter than its head, for 
the head of the first rail itself is necessarily 
cooler than the head of the second rail, for it 
was rolled first, and has had more time to 
cool. And besides, the last rail on the bed, 
when they are pushed up heads first, goes 





through the same action, and there is no hot 
head against it. Furthermore, if a rail be 
pushed out by itself and allowed to cool, it 
behaves exactly the same. 

We must look elsewhere for the reason of 
the head becoming concave for a time while 
the rail is cooling. 

I think we can look for the cause in the re- 
heating due to the chemical change of car- 
bon, as explained by an eminent Swedish en- 
gineer. I will digress to give his theory. 

In cooling, the carbon changes, hardening 
carbon to cement carbon, and in this change 
there is a certain amount of chemical energy 
destroyed, which results in giving out heat. 
Heillustrates by a beautiful and simple experi- 
ment, which I will cite: 

A piece of high carbon steel is heated to an 
yrange color on one end, and then taken in 
the dark, and the cooling observed. Itis evi- 
dent, as all grades of heat, from a black to an 
orange, are represented, that some part of 
the bar is at a temperature at which its car- 
bon is almost ready to change. This is made 
manifest by a bright streak, or band, appear- 
ing between the highly heated end and the 
black part. This band appears hotter than 
the metal adjoining it on both sides; yet it is 
certain that a moment before this part was 
cooler than the metal on one side of it. So 
the only conclusion we can draw is that this 
metal has re-heated itself. Furthermore, the 
corners, which first began to cool, again get 
bright, and at one time in the cooling opera- 
tion are hotter than the center of the bar. 

This is a simple experiment anyone can 
try. A bar of ordinary tool steel, +” thick 
and 1’ wide, being a very good size, though 
any size will do. 

The question naturally arises, although it 
appears to get hotter, does it actually do so, 
and does itexpand at the same time ? 

To determine this I took a bar of steel 9 
per cent. carbon, 4 feet long, and heated it 
uniformly to an orange color. I then took 
it out of the furnace and by a previously ar- 
ranged device clamped one end and measured 
the contraction at the other end, having pre- 
viously made a center punch mark near the 
end for one point of an ordinary pair of di- 
viders, and prepared a surface on a fixed plate 
to scratch on with the other point. I found 
the contraction was as follows: It first con- 
tracted 4’ when expanded ,},’ , then contracted 
until cold, ;%"’, making a total contraction of 
z4. It was not quite cold yet; I could bear 
my hand on it when I took the last observa- 
tion. I repeated the experiment a number of 
times with the same result. 

I then tried a bar of 17 per cent. carbon, and 
there was no re expansion that I could notice. 

But its behavior seemed to be as follows: It 
contracted ;,’’ during each 5 seconds for three- 
quarters of a minute, and then did not seem 
to change for 20 seconds, when it commenced 
contracting again. Ifmy means of measuring 
had been finer I might have detected a slight 
re-expansion. It was a 3’ square bar that 
I experimented upon. 

I then took a bar of 7 per cent. carbon and 
it contracted continually until cold, though 
not quite regularly. Ithink now that we have 
established the remarkable fact that steel ex- 
pauds ata certain time in its passage from a 
hot toa cold state. We can return to the 
rail problem again and offer this explanation : 

While the rail is cooling the flange reaches 
the re-expanding stage before the head does, 
and makes the head concave; later on,. at 
about the time the flange begins to contract 
again, the head reaches its re-expanding 
stage and the head becomes convex again, 
and more convex than it was when it left the 
cambering machine. It has always seemed to 
me that our colleges are the places to try such 
experiments as these. Where they do not 
lead to direct practical results the manufact- 
urer does not feel like spending money to try 
elaborate experiments, and to have their 
full measure of instructiveness they must 
be elaborate and accurate. 

So pees 

Notwithstanding what has been said of 
business depression in Kngland it appears 
that the export of rails was somewhat greater 
in 1866 than in 1865. It is also noticeable 
that there is a recent large increase in the 
export of rails. 
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Locomotive Pumps. 





By Wm. Y. ScHMUCKER. 





The pump is one of the most useful engines 
known to man, yet few bench mechanics can 
truthfully say that they thoroughly under- 
stand its working principle, simple though 
it is. 

The world is surrounded with an ocean of 
air. The pressure of this air at the surface of 
the earth is about fifteen pounds per square 
inch, and the higher above the surface we go 
the less is the pressure. Air at the level of 
the sea will sustain a column of water about 
33? feet high (the air having been exhausted 
from the top of the pipe). A vacuum is a 
quantity of empty space; that is, space de- 
void of atmosphere or any kind of matter. 

The theory of the pump is based upon the 
fact that the air has weight. 

Ordinary pumps are commonly divided into 
two classes, namely, lifting and force pumps. 

Fig. 1 represents the pump in its simplest 
form. It is asuction pump and embodies in 
itself the essential principles on which de- 
pends the successful working of all common 
pumps. It consists of a cylinder or barrel, a 
piston, feed and discharge pipes and two 
valves. Appropriate operative mechanism is 
connected to the piston rod. One of the 
valves is located at the piston and the other 
at the top of the suction or receiving pipe. 
Both open upward. Let us assume the piston 
to be at the top of the cylinder as shown, the 
air being uniform th oughout the barrel and 
pipes. When the plunger is moved down- 
ward it compresses the air in the space A. 
Now there is 4 constant weight of about 15 
pounds per square inch (that of the ‘atmos- 
phere) upon the top of the valve #; but as 
we lower the piston the compressed air in A 
will acquire a greater pressure than that above 
the valve #. It will consequently open the 
valve. But when # lifts, the compressed air 
below the piston will rush through the open- 
ing thus made and leave but little between 
the bottom of the cylinder and the piston. 
On raising the plunger the air in A will ex- 
pand and fill out its space, and in so doing 
will become rarified and produce a relative 
vacuum. Consequently we have the 15 pound 
pressure on the top of # firmly holding it to 
its seat ; none in A (comparatively speaking) 
and 15 pounds per square inch in D. Valve 
F has therefore no pressure on its top, and 
15 pounds on its lower side. When it lifts, 
the air in D passesinto A, filling more space 
than it had when in D at normal pressure. 
Increase in the volume of a gas is followed by 
decrease in its pressure. The water which 
rises in D has the atmospheric pressure upon 
its surface G outside, and a greatly decreased 
pressure on its inside surface D. It will con- 
sequently be forced up the receiving pipe to 
a distance depending upon the number of 
strokes which have been made. When it fills 
A and the piston is lowered it will pass through 
E, be liftedi by the piston on the upstroke and 
discharged through C. While the piston is 
rising the chamber A becomes refilled with 
water. 

As before stated, the atmospheric pressure 
will sustain s column of water about 33? feet 
high (at sea level), and therefore water cannot 
be raised to a greater height with a pure suc- 
tion pump. In practice, owing to friction, 
leakage and a few other considerations, a 
height of twenty-eight feet is seldom exceeded. 
By placing another valve in the delivery pipe 
like the dotted lines in Fig. 1, the height to 
which it will raise water is alm st unlimited, 
and corresponds to the power applied. This 
last arrangement is often called the lift pump. 

The force pump (with air chamber) as ap- 
plied to locomotives, is shown at Fig. 2. 
The cavity M is filled with water by suction on 
the outward stroke, which is then forced 
through the holes in the top valve on the re- 
turn stroke into the air chamber and feed 
pipe. After water is drawn through either 
valve, the latter falls to its seat and prevents 
any return of water to barrel or tank-hose. 
The lifting pump has a valve in the piston 
and lifts the water bodily, whereas the force 
pump presses the liquid through the valve 
and has a solid plunger. When the water 


compressed, and will form an elasti¢ cushion 
for the water to strike, thus avoiding sharp 
shocks which would otherwise follow. It 
will then pass through the pipe and check 
into the boiler. 

The design of locomotive pumps varies 
with their location. Those driven from a 
lug cast on the cross-bead need no guide for 
the plunger, and are placed close to the 
frame. Some are coupled to an extra eccen- 
tric on one of the axles. 

Two pet cocks are usually provided; one 
near the base of the air chamberand used 
mainly to ascertain whether the pump is 
working properly, the other in the barrel, the 
purpose of which is to let out water remaining 


the entering water. 
erly guided when lifting by ribs cast in their 
cages. 


illustrated we will frequently have much dif- 





make an almost perfect union between the 
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brass and iron. If neither cage can be 
easily started, thrust a bar through one of 
the openings down against the opposite cage, 
and force it out with the bar alone, or by the 
aid of a maul. One having been removed, 
procure a piece of round iron, of nearly the 
same diameter as the opening, and place it 
against the cage, inside the barrel. It can 
then be dislodged by using a sledge and a set 
or punch. In an extremity they must be pressed 
out on a screw or hydraulic jack. Any result- 
ant battering of the cages on the inside or out- 
side joints can be rectified by returning. If 
not too much under full size, the guide may 
be replaned, and the plunger trued. After 
turning off the plunger, place a long straight- 
edge inside the crosshead, and parallel to the 
centerline of plunger. Caliper between 
straight-edge and plunger; if it does not 
caliper correctly, the crosshead needs re- 
slotting. If advisable, the case-hardened 
pump rod pin may be annealed and trued, 
and the rod re-bushed and repaired. A new 
gland and packing ring ate invariably neces- 
ary, if the pump has run any time. 

On roads where there are only one or two 











standard varieties of pumps in use, it is good | 
| policy to save all old glands and rings as they | 
'can often be re-bored to suit larger plungers 
than those to which they first were fitted. 
|The joints are to be replaced and ground, 
emery being employed when brass and cast- 
| iron grind together, small joints, brass to | 


up any honeycombings, or corroded spots in 
the joints, with annealed copper. Cages and 
valves must be turned or filed off, if badly 
hammered. Be sure to make the lift right. 
It is regulated by substituting proper-sized 
valves for those with which the lift is incor- 
rect, or by turning down the valve or cage to 
proper size. The receiver should in every 
case have less lift than the discharge. On lo- 
comotive pumps like the one illustrated, the 
top valve can have about ;4; of an inch, and 
the bottom or receiver }” (3” plunger). The 
check is given more than the discharge valve, 
generally from } to 3 of an inch. Practice 
varies somewhat as regards lift of pump 
valves and check valves; but the above are 


in the pump after a run to prevent freezing. | good proportions to observe. The general 
The small orifice in the receiving elbow, | rule should be, small lift and large valve area, 
Fig. 2, takes steam from the boiler to heat | thereby avoiding the excessive hammering 
The valves are prop-| consequent upon a long valve stroke. Care 


should be taken to grind the valve faces to 


their proper seats. A handy contrivance for 
Pumps to be repaired must first be taken | holding cages and valves for grinding was 
apart, and the work thoroughly cleaned, and | illustrated in No. 10, Vol. IX of the AmERIcaN 
correctly marked. In those like the one | Macuinist. 


The water-cock in the receiving elbow 


ficulty in removing the cages from the barrel. | (bottom casting of pump) should have the 
The impurities of the water will collect | packing removed and be examined. Unless 
around the cage, and the iron of the barrel | broken or badly abraded, it may be at once 
will rust and corrode in such a way as to’ replaced as no repairs are needed. 


Ths outside of the cross-head where the 





LIFTING AND Force Pumps. 


gibs bear will be found to be worn. They 
must be chipped out and have pieces of 
wrought iron dovetailed and sprung into the 
recess. Pene it tight and file off flush inside, 
making the outside to suit the gibs which 
should bind snugly on the crosshead ends. 
Draw file and polish the replaned or new 
guide. Fit the gibs on the guide. Hold the 
cross-head horizontally in the vise with the 
oil-hole up, put the gibs in place (to do this 
it may be necessary to file off the top of one 
end of the upper gib) and try the guide in the 
cross-head. Whatever space shows between 
gib and guide must be filled out with liners.’ 
Line up so that it will require very nearly all 
your strength to move the guide its entire 
length through the crosshead in which it 
may be allowed to remain for the present. 
Place the barrel of the pump on the bench 
top side up and fasten it at right angles with 
the bench’s length in such a way as to allow 
the gland studs to project over the edge their 
full length. It is to be firmly held by means 
of two bolts passing through the holes of the 
lower flange and the bench. Now try the 
slip ring in the barrel; also the gland. If 
they are tight correct them. Try them also 
on the plunger. Then slide gland and ring 
on the plunger, lift guide and crosshead 
bodily and insert them in the barrel. Screw 
the nut on guide back of theflange. Pullthe 
plunger outward to its extreme point ; then 
try to enter the slip ring into the barrel ; if 


enters the top chamber tho air therein will be! brass, being best ground with glass. Plug | incorrect sidewise throw the guide with a soft 


hammer, or in some styles of pumps with 
liners. If not right top and bottom, change 
the liners in the crosshead to suit. Try it 
likewise with the crosshead near the studs. 
Make the plunger work in and out easily with 
gland and ring inside the barrel. Then fit 
the gland over the studs by straightening 
them or chipping out the gland. Before put- 
ting in the gibs for the last time polish the 
projecting ends. Run your jambnuts on the 
studs and fasten the gland inposition. Draw 
up the nut or bolts on the guide. 

Our guide having been hung we next re- 
move the barrel, with plunger and guide, to 
the floor, upside down. Set the bottom cage 
and valve in the barrel ; the water on entering 
must strike the closed ends of the valves. 
Having the cage in position put the receiving 
elbow on the barrel, and bolt it fast. Ifthe 
old petcock be used, repair it and screw it in. 
Ifnew cocks are called for, retap the holes and 
fit them to the tap. Insert top cage and valve 
and bolt the airchamber to the barrel. Screw 
in the pet cock, likewise the oil cup on cross 
head. 





capo 


LETTERS FROM PRACTICAL MEN, 





Disadvantages of Steel Crank Pins, 
Steel Piston Rods and Extension Fire 
Boxes, 


Editor American Machinist : 

There seems to be some truth in the old 
adage that there is nothing new under the 
sun. In the retrograde movement now going 
on in some parts of locomotives I remember 
well the time when our crank pins were made 
out of good hammered iron, and, when 
turned to size, were case-hardened to the re- 
quired depth by a longer or shorter time kept 
in the furnace. I always put a piece or two 
of scrap iron in the box, with the crank pins, 
so, on breaking the pieces of scrap, I could 
see the depth the hardening had gone in. 
But steel came to be considered the best, 
and almost became universal; and with them 
came cut pins and hot brasses, and, worse 


ng, and up goes the foot board, and 
yut goes cylinder head, etc. But I see 
my brother mechanical machinists are com- 
ing back to first principles. Well, it is bet- 
ter late than never. Steel piston-rods have 
been equally treacherous. They often break 
square off, not in the weakest part, either. I 
prefer a good hammered iron rod, and heat it 
the full length, and twist it from end to end, 
so the grain runs spiral, and put a good 
rounding on all corners, with the keyhole 
half round at each end. Then I can feel 
safe. All piston-rods, valve stems and pump 
plungers should be twisted, to prevent the 
packing from fluting or scoring them. I 
think that the time will come when, not only 
steel crank pins, but steel fire-boxes will be 
among the things of the past. It has be- 
come a mooted question, whether the exten- 
sion smoke-box has not almost run _ its 
length; while it is as good as the old bell 
slack for catching sparks, it causes a far 
greater consumption in coal, and is far more 
uncertain in its steaming qualities, especially 
where a standard diaphragm, netting, ex 
haust pipe, etc., have been adopted for every 
engine, reminding me of a mechanical ma- 
chinist who adopted a 17” slack for all his en- 
gines, with cylinders from 15 to 18" diameter. 
I remember a passenger engine once that 
steamed very badly, and a change was sug- 
gested in the smoke box, but not allowed on 
account of its being standard. But the fore- 
man had the two lower plates on the dia- 
phragm taken out secretly just to try if it would 
help the steaming quantities. The engine 
went on its regular run, and on its return the 
engineer réported sixty bushels of coal saved 
and plenty of steam. After a few trips, the 
plates were put in again, and the result was, 
more coal used, and no steam. 

Mr. F. T. Hampton read a very excellent 
‘paper on fuel energy and economical genera- 
tions of steam power. Speaking of fuel used 
in locomotives he says that only about 24 per 
cent. of the fuel thrown into the fire-box is con- 
verted into useful work. What becomes of 
the other 974 per cent.? If we make a test of 
the heated gases passing out of the smoke 





box we find the temperature ranging from 600 
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to 850 degrees. Many have been the devices 
tried to overcome this great waste. Return 
flues, Duppell boilers, feed water heaters, 
extension smoke boxes, single nozzles, etc. 
have been used, and yet the waste goes on. 
I have often thought the air pump exhaust 
caused considerable waste of fuel, acting like 
a blower all the time. The vacuum brake has 
a great advantage in this respect. The large 
fire-box, and consequently large nozzle, re- 
duces back pressure, and keeping the coal in 
the fire-box where it belongs, will have a 
good deal to do in reducing the fuel bill, and 
keeping the engine clean without extension 
smoke box and its attendant evils. 
J. W. BInGuLey. 


Turning Pulleys—Lathe Face Plates, 
Editor American Machinist: 

Some unfortunate experience in recent at- 
tempts to get pulleys that run true leads me 
to call attention to a method I believe to be 
the correct one, producing pulleys meeting the 
general demand that they shall be cheap and 
good. I mean where a common turning 
lathe is used for boring and turning. And 
here it may be pertinent to remark that the 
pulleys we have had reason to complain 
about have been made at places where shaft- 
ing and pulleys are a specialty, and presum- 
ably finished by special pulley machinery. 

I will also take this opportunity to remark 
that I was told by a man who makes a busi- 
ness of the small pulley trade that they, on 
common lathes, could beat, in quantity and 
quality, any special pulley machinery he had 
ever seen, and that he had seen all he had 
ever heard of. From his statement of the 
number turned out ina day, I should judge 
they could. 

But to the point. Pulleys that wobble 
from }' to }, when set upon a ground man- 
drel and run on dead centers, are not good 
enough, and the system upon which they are 
made, that renders it possible to make them 
so, must be wrong. 

The plan that seems to me to be right is 
this: First, all pulleys to have six, or if 
very large, nine, or if small, three arms; 
second, to have bolted to the face plate three 
brackets, projecting out far enough to bring 
the rim of the pulley 1’’ or more from the 
face plate, and of such shape at their outer 
ends as will grasp an arm of the pulley, with 
set screws to adjust the pulley sideways, and 
to hold it firm, and set screws to set pulley 











concentric. [The small engraving will rep- 
resent Prof. Sweet’s idea; as shown, it is 
applied to turning a balance wheel. | 

With this system of holding, it is not pos- 
sible for the lathe man to spring the pulley in 
any way; and—what is of far more conse- 
quence—if the casting has any inherent 
strain, it will take care of itself when the 
roughing cut is taken off, and no letting up 
on the straps, after the roughing cut is 
over, is necessary or possible. Third, every- 
thing that is to be done to the pulley, both in 
the way of boring and turning, can be done at 
one setting, and if the brackets are set out 
near the rim, the driving power is the strongest 
possible; boring the hole too large or taper- 
ing is about the only way to make.a poor job. 

In setting pulleys, hand wheels, and, in 
fact all concentric work that is to be turned 
outside, and not inside, the ‘‘truing up” 
should be done by the inside instead of by 
the outside, asis the almost universal practice, 
for the reason that then, when finished, the 
rim will be of practically uniform thickness. 
Another point—if there is any question about 
a piece holding up to size, if when set by the 
inside it will not then hold up to size, no 
amount of shifting will help it. 

With a face plate having three radial 
slots, the brackets can be set out and in to 
hold different size pulleys, and this brings 





up the question of face plate slots, upon 
which lathe builders may well spend a mo- 
ment’s thought. We have one with fifty- 
three slots in the outer circle, and it would 
be a great consolation to us if the maker 
could be compeiled to use it. It never comes 
right for anything 

What there should always be is twelve, or a 
multiple of twelve, in the larger sizes. This 
number is always divisible by both three and 
four, and when practicable, three should al- 
ways be used, unless the piece to be treated 
is so strong as to be beyond the possibility of 
springing, or so weak that three points will 
not sufficiently support it; and then, in the 
first case, four are better, because a piece can 
usually be more quickly set on four points 
than any other number, and in the latter 
case enough points of supports must be used 
to hold the piece against the cut. 

Joun E. Sweet. 





Squaring Up Rough Bolts. 
Editor American Machinist : 


One day two hundred 1}” rough bolts came 
into the shop with the under side of the 
heads so uneven that it was necessary that 
they should be faced off in some way. To 
center them all and do the work in a lathe 
with a side tool seemed like an interminable 
job. Lee, who was a sort of leading me- 
chanic in the shop, suggested that the work 
be done with the drill press, and was told that 
he was crazy on the subject of doing all 
kinds of machine work with a drill press. 
But finally he was given the job and allowed 
to select his own method. 

He took a piece of 1}” steam pipe slightly 
longer than the bolts, and into one end welded 
a piece of round iron and turned it to fit the 
socket of the drill press spindle. The other 
end he turned off just enough stock to make 
it round for about three inches. Upon this 
he shrunk a common set-collar bored to fit. 
In the end face of this he cut three radial 
grooves }' deep and }’ wide into which he 
fitted pieces of steel. These trued up, backed 
off and fastened with set-screws at the side, 
made a hollow milling tool of good quality at 
a small cost. 

The tool was put into the spindle, a bolt 
slipped in and the table swung under. In a 
convenient place the big monkey wrench was 
clamped down to hold the bolt from turning 
and the drill press started. The cutter was 
fed down until the head was faced, then it 
was raised about }”’ and the table swung away 
and the bolt dropped to the floor. Another 
was picked up, slipped up the pipe, and the 
table brought into position, and the opera- 
tion repeated until the bolts were finished 
without stopping the machine. 

Of course the facing was not perfectly 
‘‘square” with the axis of the bolt, nor is 
the axis of a rough bolt always a straight 
line; but the job was good enough, and 
‘‘ good enough” with a true mechanic means 
just right. F. 5. Jonnson. 

Waukesha, Wis. 


Experience With Blue Prints. 
Editor American Machinist: 


If you will allow me a few lines in your 
valuable paper I will state some of my ex- 
perience with blue prints, and thereby try to 
answer some of the questions asked in your 
publication of December 18. 


1. Almost any proportion of chemicals will 
make blue prints. The one I have been 
very successful with is 1} ounce red prussiate 
potash, 8 ounces soft water (usually rain or 
aqueduct water) 2} ounces citrate iron and 
ammonia, 8 ounces soft water; allow sufficient 
time to dissolve and mix well. 

2. Any white paper that has a hard finish, 
without being sized or calendered. If the 
paper has a soft finish it absorbs too much 
mixture, while only a surface layer of chemi- 
cals is required. 

3. Spread with a soft sponge first in one 
direction then at right angles to it. In put- 
ting on the first coat,the sponge should be quite 
wet, and in second coat pretty dry so that 
any superfluous mixture can*be taken up. 
Have 3 or 4 drawers and begin at the first one 
laying a sheet in each, and by the time you 


have prepared 3 or 4 sheets you can place one 
on the first sheet, and so on. 

4, Place the print in a tank or bath pan of 
zinc or other non-corrosive metal, wash until 
lines are white, usually 5 to 10 minutes. Use 
clean water. Seldom more time is required 
when linen ledger paper is used. 

5. Can get fair prints if paper is kept ina 
dark drawer, turned face downward, a month 
after it has been prepared, though when 
paper is fresh it will be a deeper blue for the 
same exposure. 

6. The most transparent paper is the best, 
but when a drawing is to be handled fre- 
quently tracing cloth is preferable. 

7. When the print has been exposed long 
enough it will have a grayish cast and ona 
clear day 5 to 10 minutes will suffice. 

Using coloring or other partly opaque 
liquid on the drawing will show different 
shades of blue on the print. By using more 
or less chemicals to theamount of water given 
can produce prints differing in color from a 
sky blue to a deep purple. 

Any other questions bearing on thesubject, 
and not answered here, I will try to give my 
attention should they come to my notice. 

A. W. Jacost. 
268 South Sixth St., Newark, N. J. 
= 


Western Railway Club. 








At the last meeting of this Club the follow- 
ing letter was read by Mr. Smart : 


MrioH1Gan CENTRAL Rariroap. 


Master Mecuanics OFFICE, ) 
Jackson, Micw., Dec. 14th, 1886. § 


To the Western Railway Club: 


I was very much interested in an article in 
the December number of the National Car 
and Locomotive Builder headed, ‘ Startling 
Discoveries About the Wear of Locomotive 
Tires,” and also surprised at the results 
of Mr. Rhodes’ investigations. It will per- 
haps be remembered that, at the close of the 
meeting of the Western Railway Club of 
October, I made a few informal remarks 
regarding the subject at the next meeting, 
viz.: ‘* Section of tires and wheel centers,”’ at 
which time I expressed myself tothe effect that 
in my opinion we were in many cases using 
very heavy driving wheels, having in mind at 
the time 57 inch wheel centers weighing in 
round numbers 2,750 pounds, with an addi- 
tion of 3} inch tire giving an additional 
1,100 pounds making an aggregate of 3,850 
pounds to each wheel, and that I thought 
it desirable that the matter be discussed 
as to whether we might not be benefited 
in having less weight in driving wheels, 
even if we had to use better material in the 
manufacture of centers. 

I have not sufficient data at hand to give 
me assurance that I am correct in my theory, 
neither do I claim that I am correct regarding 
the injurious effect due to heavy wheel cen- 
ters and thick tires. The extra thickness of 
tire adds materially to the weight of wheels, 
and we have in many cases from 30 to 35 per 
cent. more weight in the wheels than is 
requisite to give the necessary strength for 
safety and durability, and yet it is a fact that 
our steel tires in many cases do not give such 
great amount of mileage more per ;/,-inch of 
wear, than we used to get when we used light 
wrought-iron wheel centers and light two 
inch tire. With these considerations it sug- 
gested itself to my mind quite forcibly that a 
part at least of the unusual wear of the tire 
may safely be attributed to the effect of 
heavy wheel centers and tires and improper 
and heavy counterbalancing as well, and the 
excessive wear of the 4-inch tire as compared 
with the 3-inch tire may perhaps in part be 
attributed to the extra weight in the 4-inch 
tire. 

The question which I should very much 
like to hear discussed, is whether it would 
not be better to reduce the weight of our 
wheel centers to the lowest possible limit 
consistent with durability and safety by using 
gun metal or even steel, and to transfer the 
weight from the driving wheels, and, if neces- 
sary, use it in increasing the size of the boiler 
or adding to the frame as may be thought 
best, where it would be relieved by springs, 
and thereby do away with the extra dead 
weight in the drivers, which it would seem 
produces a greater wear on the tire and is 
more injurious to the track than the same or 
even greater weight would.be when trans- 
ferred to the engine where it would be re- 
lieved by springs. 

In the article referred to in the beginning I 
notice the writer says: ‘‘A significant feat- 
ure of the newly discovered data regarding 
the wear of locomotive tires is that they wear 
with extraordinary rapidity at the part where 
the power is least likely to cause wear by slip- 
ping.” Now it seems, and it has always seemed 
| 80 to me, that the first half inch at least of a 
\4-inch tire ought to possess nearly as good 








wearing qualities as the same amount of metal 
in a 3-inch tire. On account of mechanical 
defects in rolling, the tire would naturally be 
less dense, so to speak, as it wears away 
towards the center, and consequently would 
wear faster than at the outside. That idea 
and the objection of the extra weight have 
kept me from using 4-inch tires, but these 
later developments would seem to show that 
there is nothing certain regarding this con- 
clusion. I may perhaps have presented my 
ideas rather incoherently, certainly somewhat 
disconnectedly, but if it be the means of pro- 
moting investigation in this direction, I shall 
have reached the result intended. 


C. E. Smarr. 


The following subjects were selected for 
discussion at the next meeting: 1. Weight 
of driving wheel and tires; to be introduced 
by Mr. Smart. 2. Interchange Rules Nos, 
12 and 13; to be introduced by Mr. Rhodes. 

Secretary Sinclair offered the following : 

Resolved, That the Western Railway Club 
have learned with sorrow of the death of Mr. - 
William Woodcock, President of the Master 
Mechanics’ Association, and of Mr. Leander 
Garey, long President of the Master Car 
Builders’ Association; and that we extend 
our sympathy to the families who have suf- 
fered this sad bereavement. 

The resolution was seconded by Mr. Swan- 
son with particular reference to Mr. Wood- 
cock, and by Mr. Verbryck with reference to 
Mr. Garey. They referred at length to the 
many sterling qualities both in public and 
private life of the deceased. Mr. Rogan also 
added a word regarding his pleasant business 
relations with Mr.Garey The resolution was 
carried unanimously. 


———_2gDpo———— 
Condition and Prospects of the 
Machinery Business. 





LETTERS FROM PROMINENT ESTABLISHMENTS TO 
THE ‘‘ AMERICAN MACHINIST.”’ 





Warner & Swasey (Machine Tools for Iron 
and Brass Work), Cleveland, Ohio, write us: 


A year ago we wrote you that our prospects 
for business were quite favorable, but we con- 
templated no special changes. We have been 
crowded with work during the entire year, 
and have increased our working force from 
forty-five to seventy men, with a propor- 
tional increase of facilities. We are about 
completing an extension to our building that 
will nearly double our present capacity, and 
will also contain our offices and draughting 
room, both of which are supplied with fire 
proof vaults. We are pleased that there is 
an increased appreciation of your valuable 
paper among our workmen, and we enclose a 
list of thirty-five subscribers for the coming 
year. 


Post & Co. (Railway Supplies, Metals and 
Machinery), Cincinnati, Ohio, write us : 


As you know our business in machinery is 
largely with railroad companies, and at the 
present time is quite active, with a very good 
outlook for the future; in fact, it is almost 
impossible for us to secure standard ma- 
chinery now in any reasonable time. 

We are receiving and placing orders for 
future delivery, and we think the demand for 
machinery for railroads during the year 1887 
will continue good. 

We have recently had orders from some 
new branches of manufacture starting in our 
district, which looks well. We think that the 
surplus money of the country will go largely 
into profitable business of this kind during 
the coming year. 





I. P. Richards (Punches and Dies), Provi- 
dence, R. I., writes us : 


Business has been dull with me for the 
most part of the last year which, I sometimes 
think, is apt to be the case when we move 
into a new shop, with increased facilities. 
We are constantly improving our tools, so as 
to make goods nearer perfect, and better 
everyway. The very best punches and dies 
for a low price, is our motto. 





D. Frisbie & Co. (Elevators, Engines, Fric- 
tion Clutch, Pulleys and Cut-off Couplings), 
112 Liberty st., New York, write us: 


For the past six months we have been very 
busy, in fact, most of the time we had all we 
could do and have run the works over time, 
and are now doing so. Most of our push 
has been on our clutch pulley and cut-off 
couplings ; notably for electric.light plants, 
for which it is peculiarly adapted. Have 
now two large orders for that purpose. Our 
new four cylinder engine, for elevators and 
hoisting, has been improved and perfected, 
and now is selling and giving good results. 
We are anticipating all we can do for the im- 
mediate future. 
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Lodge, Davis & Company, (Machine Tools), 
Cincinnati, Ohio, write us: 


We have added a three story building 30x100 
feet to our plant for office and warehouse, 
incorporating what was formally used for 
offices into our manufacturing plant. As to 
improvements we submit the following : 

We have recently designed a new line of 
engine lathes, the first of which was finished 
last September, since which time we have ex- 
pended $3,000 in special tools to manufacture 
them, and though up to the present, we have 
neither published, a description, or advertised 
them in any way, we have orders on our books 
for the new lathes amounting to $9,000, 
besides our other business. These orders 
come from parties seeing them at work in our 
shops. Our orders for these and other tools 
at the present time are sufficiently numerous 
to keep our present force of 120 hands at 
work for the next three months, and are 
coming in daily. We have arranged on the 
new lathes to furnish every lathe complete, 
including hollow spindle compound rest, rest 
to turn full swing, adjustable following rest, 
power cross feed, screw cutting and taper 
attachment. We also have nearly ready a 
patented lathe for brass finishing. This tool 
has a number of very valuable improvements. 
It is so fixed that the turret head is fed by 
power to bore and turn taper, and also chase, 
which operation can be performed as rapidly 
and easily as on the old style fox lathes. The 
back gears have patented device to throw 
them in and out instantly, and while the lathe 
isin motion. Every lathe is supplied with a 
substantial slide rest that has solid bearings 
on bed of lathe, and is also fed by power, 
while the upper part is detachable the same as 
an ordinary slide rest. In addition to above 
a tail stock and screw cutting device is fur- 
nished with this lathe, making it suitable for 
all classes of work. We are paying a consid- 
erably higher average for labor than in 1885. 
We are continually improving the quality of 
our product and using higher grade material. 
We find it pays. You will notice that we are 
highly pleased with your paper as an adver- 
tising medium, from the fact that we have 
doubled our space within the last year, and 
hope soon to add still more to the amount, if 
you can spare it. We may also say that in 
addition to our own line of manufacture we 
have placed orders with other manufacturers 
to the amount of $35,000 within the last six 
months. 


Chandler & Taylor (Steam Engines and 
Machinery), Indianapolis, Ind., write us : 


In response to your request we will say 
that the volume of our business for 1886 has 
been about double that of 1885. In the 
spring and summer months we had a very 
satisfactory trade in machines for making 
drain tile, and the last four months of the 
year has brought us more trade in engines 
than any similar period of our existence. 
The self-contained engines we are now build- 
ing have given a new impetus to the engine 
trade, and while we have not greatly in- 
creased our working force, we have intro- 
duced a number of new tools specially adap- 
ted to our wants, and thereby have increased 
the output and reduced the cost of manu- 
facture. Profits are nominal, but with the 
brighter outlook for an increased volume of 
* business we hope, with our present facilities, 
to show a satisfactory business for the coming 
year. 





The Lane & Bodley Company, (Steam 
Engines and Machinery), Cincinnati, O., 
write us: 


We have not made any addition to our 
buildings during the past year, but have made 
considerable addition to our number of tools, 
some of which replaced old. 

We are closing the end of the year witha 
larger accumulation of orders and much 
better prospects for a favorable year’s business 
to come than we have known, at this time, 
for several years past. 

Skilled labor is about 10 per cent. higher 
than this time last year. Material has like- 
wise advanced, but no increased price has 
been obtained for our products. 

We hope the turn of the year will have con- 
vinced all manufacturers that the time has 
arrived for demanding a legitimate profit upon 
our work. ’ 

Our Corliss engine business inaugurated a 
little over two years ago is proving very sat- 
isfactory, because of the appreciation of our 
engine by a considerable number of buyers 
scattered all over the country. There yet 
remain some buyers who will pay a fair price 
for good work, and we are confident the num- 
ber will be increased during the next year. 





J. Wyke & Co. (Fine Machinist Tools), 
East Boston, Mass., write us: 


We are glad to say that our business this 
year has been good; in fact, it has been 
gradually increasing since about the middle 
of 1885, at which time we placed on the 
market our patent universal, screw-cutting, 
center, depth, angle and twist-drill gauge. 


This is a new tool, and seems to just fill the 
‘‘long felt want,” if we may judge from the 
way they are called for, and we are sending 
them to almost every civilized country in the 
world. We also lately placed on the market 
a new combination surface gauge which we 
are having a large call for. We are now get- 
ting ready to place other new tools on the 
market in the coming year, and altogether we 
expect to, and the prospects are that we shall, 
largely increase our business during the year 
1887. 





Thos. H. Dallett & Co. (Machine Tools, 
Portable Drills), Philadelphia, Pa., write us : 


During the past year we have had a fair 
business in the portable drills, and an in- 
crease of business over former years in hand 
drills. Have run full time, and as yet have 
not noted any change in the rate of wages or 
price of material. 

The business we are doing this month en- 
courages us in the hope of still better times 
for 1887. 





J. A. Fay & Co. (Wood Working Ma- 
chinery), Cincinnati, O., write us : 


Our sales for the year 1886 are 20 per cent. 
larger thin for the year previous. We have 
employed our force full time throughout the 
greater portion of the year. We have also 
added to our plant by purchasng a large 
number of new and improved iron working 
tools. The unfilled orders on our books at 
this time are quite large, and the prospect for 
additional orders seems to be very good. 

During the year we have brought out quite 
a number of very important labor saving 
tools for cutting wood, which seem to meet 
the approval of our customers, as we have 
been favored with a large number of orders 
for them. One of the most important of 
these machines is our Doane’s Patent Duplex 
Planing and Matching machine. With this 
machine we make two pieces of flooring from 
two different strips, where heretofore one only 
has been made on the old style flooring ma- 
chines. 

We have advanced labor 11 per cent. 
There has also been an advance in raw ma- 
terial. Prices of finished machines have not 
advanced much yet, but there is an improve- 
ment in this respect, especially on popular 
tools where we are behind our orders. We 
anticipate a good year’s business for ’87, not 
only in this country, but in foreign countries, 
where we have a large trade. The demand 
for very heavy substantial tools with the latest 
improvements is increasing, as all users of 
machines soon learn that tools of this class 
are the cheapest in the end. 





Sebastian May & Co., (Lathes, drill presses 
and machinists’ supplies), Cincinnati, O., 
write us: 


The condition of our business continues to 
be very satisfactory; with constantly increasing 
facilities we are enabled to increase the 
volume, and thus are better enabled to keep 
pace with the growing demand for our tools. 
Our orders come from all parts of the world. 
We have now on our books an order for a 
complete outfit for India, besides several 
orders for Australia and South America. 

Wages are about the same as last year, but 
material is slightly increased in cost, and we 
are getting better prices for our goods than 
a year ago. We think the prospects for 1887 
are very encouraging. 





L. Katzenstein & Co., (Metallic Packings 
and Engineers’ Supplies), 357 West street, 
New York, write us: 


The amount of our business in the year 
1886 has exceeded our expectations. We 
have hardly had a day without enough orders 
coming in to keep us busy and at various 
times have had to work overtime to fill our 
orders. The rush of business in the early 
spring compelled us to transfer our office and 
factory from 179 Christopher street to our 
present larger and better located premises at 
357 West street. 

It gives us satisfaction to state that our ex- 
ports this year have been unusually large, 
principally to Scotland. In spite of a lively 
com; etition and lower prices abroad, we have 
successfully competed with foreign manufac- 
turers and have furnished our metallic pack- 
ing to the prominent shipbuilders on the 
Clyde for use in the engines of the largest 
steamers, especially for triple expansion. We 
consider the prospect for 1887 very fair. 








The New York Supply Company (Limited), 
| 50 John street, New York, write us: 


| Having been doing business under the 


| present name only since March 1, 1886, we 
| cannot report on afull year’s business. We 
| have noticed, however, a steady increase in 
| the amount of our sales since we were organ- 


| ized, and they were particularly heavy in Sep- 


| tember, October and November, and for this 





month, although December is usually a dull 
month in our line. 

We have secured several first-class agencies 
from firms of good standing, whose goods 
are staple articles and of real value; and 
their sales have, of course, added to the vol- 
ume of our trade. 

We think the prospect for a good year’s 
business in 1887 is excellent, and we expect 
to see better prices the rule. 

We take this opportunity to thank the 
trade generally, and more especially the deal- 
ersin this city, forthe great good willthey have 
shown for us; and we trust we shall be able 
in the future to repay them. 





The Pond Engineering Co. (Steam and 
Hydraulic Machinery), St. Louis, Mo., write 
us : 


The business prospects at this time for 
1887 are quite similar to what they were a 
year ago, for 1886, that is, favorable for a 
healthy increase in volume as well as prices. 
With the experience of last spring’s strikes 
before us, we do not feel like making any 
prediction as to business next year; there are 
too many ‘‘ifs” in it. 

On account of this uncertainty, our plan 
will be to make the most of the situation as 
circumstances may develop. The volume of 
our business during the past year shows quite 
an increase over that of 1885, but prices have 
been too low. We are in hopes that the in- 
crease in business confidence will assist to 
increase prices. 

In some of our specialties, we have been 
unable to fill the demand, because the manu- 
facturers were behind in their orders, and 
have therefore lost many sales. We expect, 
with their increased facilities, that this diffi- 
culty will soon be overcome. 





The Universal Radial Drill Company, Cin- 
cinnati, O., write us: 


We are pleased to report a much improved 
volume of trade during 1886.. The close of 
the year finds us working 13 hours on ‘‘ back 
orders,” and fair prospects ahead. We have 
added some tools to our plant, and during 
the year increased our line of output by add- 
ing two new machines to our list, viz., Nos. 
3 and O. O. Radial Drills. We suffered no 
trouble during the labor strikes of last 
spring ; some items of material are firming 
up in price, and we believe the value of 
product will appreciate in due proportion. 

v 





The Ball Engine Company, Erie, Pa., write 
us- 


Our business this year has been exceed- 
ingly good, our orders being in excess of our 
capacity, notwithstanding the fact that we 
have been running night and day. This we 
attribute to two causes,namely: The improve- 
ment of business generally throughout the 
country, and the growing appreciation of our 
engines for their unequaled qualities. As 
the result of our increasing business we have 
moved into our new shop where we now 
have increased facilities, having put in a 
number of new tools with others following. 





The Abendroth & Root M’f’g Co. (Wrought 
Iron Sec ional Safety Boilers and Spiral 
Riveted Pipe), 28 Cliff street, New York, write 
us: , 


Our business in general, during the year 
1886 has been very satisfactory, the spiral 
pipe trade being about the ssme as in 1885, 
the boiler trade having increased about 100 
per cent.; the larger portion of the increase 
belonging to the last six months of the year. 
Enquiries in both lines are comiug in very 
plentifully. 

We have had no trouble with our labor, nor 
have there been any changes in wages paid. 
Raw material was advanced about 10 per cent. 
In order to keep up with our boiler orders, 
have found it necessary to enlarge. 





The Hendey Machine Co., (Machinist’s 
To. 1s), Torrington, Conn., write us: 


The volume of our business for 1886 has 
been about twenty five percent. more than in 
1885 and during the last three months partic- 
ularly we have been very busy. The price of 
materials (especially pig iron) has advanced 
materially, but we have not advanced the 
price of our products as yet, except in one 
class of machines, though an advance all along 
the line must follow. During the depression 
of the last 3 years we mate no reduction of 
wages, consequently we have little to report 
in that respect, but that little hus an upward 
tendency. We have run full time except a 
short time early in the year, have added over 
15 per cent. to our working force and put in 
a number of new tools recently, and there are 
moretofollowsoon. Enquiries continue brisk, 
and while people still persist to get rock bottom 
prices, a large majority of them want ‘‘ im- 
mediate delivery.”” We have every reason to 
feel satisfied with the past year and hopeful 
of the coming year. 


The Billings and Spencer Company (Drop 
Forgings and Drop Forged Tools), Hartford, 
Conn., write us : 


Our business has exceeded that of the year 
1885. We have increased our plant in the 
forging department. A new feature in this 
department is that of drop forgings of pure 
copper for electricai purposes. We are now 
doing a large amount of this work for differ- 
ent manufacturers of electric generators and 
dynamos. We also have large orders in hand 
for locomotives and stationary engines, guns, 
sewing machines, and machinery generally. 
Our sales for our finished tools have materi- 
ally increased the present year, especially in 
the last six months. Prospects for the future 
look favorable with us for a good year’s 
business. 


W. P. Duncan &Co. (Cushioned Hammers, 
Mining and General Machinery), Bellefonte, 
Pa., write us : 


Replying to your letter of 10th, our busi- 
ness for the past year has been good. Novem- 
ber brought a rush of orders from all direc- 
tions. We are constantly increasing our 
force and running overtime in all depart- 
ments. Our sales of ‘‘ Vulcan’? cushioned 
power hammers are unprecedented. We are 
working at present on some heavy contracts 
ofrolling mill, and mining, ore washing, and, 
separating machinery. We havethree months’ 
work on our books now, so-that the near 
future to us at least promises a busy time. 
In this region the activity in the iron busi- 
ness is remarkable and is apparently on a 
healthy basis. The speculative element not 
in sight as yet. 





The Stiles & Parker Press Co., (Presses, 
Dies and Tools), New York City and Middle- 
town, Conn , write us: 


While the volume of business done by us 
during the first 9 months of this year was 
hardly above the average, we have been fairly 
over-run with work since the beginning of 
October. We have been running our shop 13 
hours each day for the last 3 months, and have 
still been unable to catch up with our orders, 
although we have had to refuse short delivery 
orders all along. We have work enough on 
hand to last us for several months, and 
although we do not expect this extraordinary 
rush to last, we think that everything points 
towards a very satisfa tory business in 1887. 

Owing to sharp competition, the margin 
of profit on our tools is small, but we think 
that business will warrant an increase in 
prices, by the time we get our new 200 page 
catalogue ready for publication, which will 
be in a few weeks. This catalogue will con- 
tain a large number of tools of new design 
and novel construction, and a very complete 
list of dies, special tools, etc. Our new tog- 
gle joint drawing presses, of which we have 
now quite a number of styles and sizes ready 
for the market, fully meet our expectations, 
and our customers greatly prefer them to the 
‘¢cam”’ drawing presses, in point of dura- 
bility, accuracy and simplicity of construc- 
tion. We are thinking of enlarging our 
works at Middletown, but as yet bave not 
fully decided. Our New York branch factory 
has been busy all the year on dies and special 
work. 





The Cleveland Twist Drill Company, Cleve- 
land, Ohio, write us : 


We are selling fully 50 per cent. more 
goods this year than last, and our orders for 
reamers and staybolt t»ps are largely ahead of 
our present capacity. We have been obliged 
to add several new machines to our plant 
during the year, and will make further addi- 
tions immediately. There is a tendency 
towards better prices at present, and all 
things considered the year’s business has been 
very satisfactory to us. 


Melvin Stephens (Vises, Attachments and 
Planer Chucks), 41 Dey street, New York, 
writes us; 


I am able to speak with some degree of 
satisfaction in regard to my business for the 
year 1886. It has been steadily progressive 
from the beginning to the end, and the pros- 
pect for the coming year is certainly most 
encouraging. In proportion to the thrift of 
manufacturing industry is the demand for 
additional tools and machinery, and it may 
truly be s.id that vises form no inconsiderable 
part of this demand. 

My stock, though very large at the com- 
mencement of the year, has since been sup- 
plemented, but now it is found so diminished 
that I shall be compelled to replenish with- 
out delay. 

The steel bar vises recently introduced are 
finding much favor in the market, and my 
patent planer chucks, on account of their 
excellence as well as cheapness, are increas- 
ing in demand. No changes in price, pro- 
duct, or material other than above stated. 
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Mechanical Progress in 1886. 





Those who measure mechanical progress 
only by great strides may not find much to 
measure during the past year ; those wlio put 
together small ‘things and sum up the total 
will be better satisfied, There has not, so far 
as we know, in this country, been a single 
company organized to build boilers that make 
steam without fuel, or heat engines that do 
work without using heat, This is in itself a 
matter of congratulation. One reason why 
such schemes have, to use a society phrase, 
become unfashionable is that capitalists have 
been victimized so frequently in the past by 
their originators that they have suddenly be- 
come cautious; another and more potent 
reason is that general knowledge of engineer- 
ing and mechanics is increasing year by year, 
which makes it correspondingly more difficult 
to sell engineering and mechanical impossi- 
bilities. This lust reason is a sure sign of 
mechanical progress ; it gives the honest in- 
ventor some present and future opp rtunity 
to work out honest ends. 

But while nothing startling has been done 
in the direction of the steam engine, there is 
scarcely a builder that has not made improve- 
ments of some sort in detail, which help, 
altogether, to make the steam engine in every 
way a better machine. Compounding the 
stationary steam engine has received a good 
deal of attention during the past year, and 
both builder and user understand its impor- 
tance better at the beginning of 1887 than 
they did one year ago. Several well-known 
builders that had done little in compounding a 
year ago, have built a good many compound 
engines during the past year, and have, we 
believe, been almost universally successful. 

In locomotive engines heavier construction 
has been the rule for 1886, as in previous 
years. The weight on drivers has b2en in- 
creased, and apparently with entirely satis- 
factory results. The results of compounding 
locomotives, now being tried in England, is 
watched with interest here, but so far there 
is little intention of experimenting in that 
direction. 

In boiler work, steel has gained somewhat 
in popular estimation. This seems to be 
owing to the fact that steel plate makers are 
learning how to produce betier material, and 
boiler makers are becoming better acquainted 
with the best means of working it. This 1s 
progress, if it is true, as we believe it is, that 
steel of a proper quality, properly worked in 
the shop, isthe best material for boilers. For 
other purposes, such as locomotive axles, 
crank pins, piston rods, etc., there is yet 
much difference in opinion as between steel 
and iron, and nothing material has been done 
this year to reconcile differences of opinion. 

In machine tools, the movement has been 
towards greater strength and stability ; this is 
clearly seenin such tools as have been brought 
out from new patterns in 1886. Various im- 
provements in such tools, in minor directions 
have been made by all prominent builders. 

Manufacturers of wood working machinery 
have been active in improving their products, 
the result being that several improved, if not 
absolutely new tools have been added. Here, 
as in machine tools.the tendency has been to- 
wards greater strength, in a marked degree. 

Progress in the science of electric lighting 
has not been particularly noticeable, still it 
will be found that more is known about this 
means of illumination than was known a year 
ago. The installation and management of 
plants for electric lighting is getting to be 
better understood, and this means cheaper and 
better light. There has been but little pro- 
gress in electric motors. Extravagant claims 
for these motors are about as common as 
ever, and these claims, known to be untrue, 
hinder progress. There is room for an elec- 
tric motor, and when those who are working 
in that direction learn to put it on its exact 
merits it will make the headway it is entitled 
to make. 

Those who devote their time to bringing 


8 | out new appliances of a supplementary charac- 


ter for steam users and mechanics have not 
been idle in 1886. Many entirely new ones, 
and many important improvements have been 
made. 





On_the whole if the sum of mechanical pro- 


gress, as made up of everything that tends in 
that direction, is considered, it will be found 
that a good deal has been accomplished in 1886. 
acer eerie 
We publish this week another lot of letters 
from machinery establishments, in answer to 
our annual inquiry about the state of busi- 
ness and prospects for the ensuing year. 
These letters show that the machinery, tool 
and supply business is in a very good condi- 
tion, and the prospects quite favorable. 
None of the writers take a depressed view of 
the situation. Confidence seems everywhere 
prevalent. It is quite probable that prices of 
machinery will advance, and that now isa 
good time to make purchases of machinery 
and tools that are needed. 
——__+>e__—__- 
Things We Should Like to Know. 





Some of our esteemed contemporaries have 
recently discovered remarkable efficiency in 
electric motors, and a corresponding ineffi- 
ciency in steam and cable transmission. We 
are in the condition of wanting to know: 
If steam applied direct is not the most 
efficient means of propulsion for railroads and 
railways yet devised ? If there are any tests, 
well authenticated, that show from fifty to 
sixty per cent., as is claimed, of the engine 
power utilized in electric motors? If wire 
rope propulsion does not utilize more than 
twenty five per cent. of the power of the 
engine? Mind we do not make any claims in 
either direction, just now, but are willing to 
publish exact facts in relation to the matter. 

We have frequently called attention, not 
only to the honor, but to the policy of stating 
exact facts in regard to the performance of 
machines and machinery of every kind. 
Whatever cannot stand on its merits cannot 
long stand, at all. 

Another thing we should like to know is, 
what new discovery has been made in the 
direction of the triple thermic motor? The 
prevailing opinion has been, for some time, 
that the originators of this scheme had— 
made a mistake. If new light has been shed 
upon this defunct motor, it ought to be made 
manifest. 

We do not dispute all or singular the 
claims made for any of the above devices ; 
we merely ask for the new proof that ought 


to be forthcoming. 
——__*4>e+—____- 


Price of Locomotive Drawings. 





One of the many duties which a chief 
draftsman in a private locomotive shop has to 
perform is to conduct his department in a 
manner which will not allow the expenses of 
the drawing room to run higher than those of 
other establishments engaged in the same 
business. His success in this direction will 
greatly depend upon his own ability, actions 
and conduct. Of course if he is not a capable 
and experienced draftsman himself, success 
will be out of the question, But besides this 
he must procure competent assistant drafts- 
men, gain their good will by gentlemanly 
treatment, and above all the drawings sent 
into the shop, and his own conduct should be 
such as will secure for him the confidence 
and respect of all the foremen in the other 
departments in the same establishment. The 
necessity of harmony between the heads of 
different departments has been recognized by 
competent managers, and the consequence is 
that all the expenses connected with the 
building of a locomotive are considerably 
reduced. 

In private locomotive works having an 
average run of work during busy times, the 
cost of drawings in one year will amount to 
$40 per engine. By ‘‘ average run of work” 
we mean various orders each including 10, 20, 
and up to 40 engines of the same design, but 
each order calling for a different class of 
locomotives, and besides these a few orders 
of one or two engines of an odd design. The 
cost of $40 per engine will also include the 
expense of complete sets of drawings for new 
designs of engines, which in locomotive shops 
must be occasionally made. The cost of a 
complete new set of plain, but good working 
drawings for a locomotive,‘made under a good 
management, will be about $1,000, rarely ex- 





ceeding $1,200. 


On the other hand when harmony between 
the foremen of the different departments does 
not exist, or when the officers of a company 
are not acquainted with each other, and each 
one endeavoring to show to the others the 
importance of his own position, the expense 
of building a locomotive, as well as the cost 
of drawings for the same will be greatly 
increased. Weremember a railroad company 
which a few years ago concluded to build 
their own locomotives, and engaged men for 
this purpose. Some of these were capable 
men, but all strangers to each other. The 
result was that the first set of drawirgs for a 
locomotive cost a little over $3,500. 





>. —___ 


What Industry and Perseverance Can 
Accomplish, — 





This week we receiv d a call from a young 
man, who ten years ago joined a public even- 
ing drawing school of which Mr. J. G. A. 
Meyer had charge. The young man’s object 
was to learn practical drawing and machine 
design, of which he knew nothing ; even the 
drawing pen was a new thingtohim. He 
commenced his studies in earnest, attended 
ail the sessions during three winters, and up 
to the present time studied early and late. 
The reward of his industry and perseverance 
is, at present, a responsible and paying posi- 
tion in a drafting room on one of our promi- 
nent Western railroads. Next year he in- 
tends to start a business himself with bright 
prospects before him. He informs us that 
sober, industrious, and studious young men 
will, in the Western part of the country, meet 
with good chances of obtaining paying posi- 
tions of responsibility. We may add that 
several other young men who obtained their 
knowledge of practical drawing in the same 
public school now hold positions of responsi- 
bility within an area of 17 miles around New 
York city. 

pleas eee 


Too Much Red Tape. 





When the managers of street car railroads 
progress as far in labor matters as the man- 
agers of steam railroads, ‘‘tie ups’’ will be 
few and far between. When a grievance 
exists on a steam road the managers are waited 
on by a committee of the Brotherhood of Lo- 
comotive Engineers or Locomotive Firemen, 
representing the employes, but not themselves 
employed on the road. The grievances are 
then discussed, and in about ninety-nine cases 
out of a hundred a remedy is agreed upon 
before the committee ceases its work. The 
old notion that a manager should not recog- 
nize a committee of a trade union to discuss 
labor matters unless the committee is com- 
posed of his employes exists only as a relic on 
steam railroads. On street railroads the 
notion is quite prevalent, as several thousand 
people in our large cities have learned within 
the past few months when obliged to perform 
involuntary pedestrianism. The science of 
mutual concessions has made a great deal of 
progress, but in some quarters it has not 
been studied much. 

eee an 


Stock Well Watered. 





One of our exchanges notes the organization 
at Portland, Me., of the American Type-Setter 
Company, ‘‘with capital stock of a million 
dollars and none of it paid in.” Probably 
the first operation will be to sell stock or try 
to sell it. The company has a full set of 
officers and directors. A raiiroad company 
might be organized with a large capital and 
none paid in without much suspicion. The 
‘*lambs” would just as readily absorb the 
stock. But a manufacturing corporation will 
find it hard to float its. stock with nothing 
but water to buoy it up. The law is very 
liberal in allowing companies to organize 
with watered stock and to protect the selling 
of worthless shares. It is too repugnant to 
public morals to incorporate a lottery, but 
often the investors in lottery tickets have 
better security than the purchasers of legalized 
stock. It is apparent that much better safe- 
guards ought to be provided by law for the 





| innocent purchasers of the stock of incor- 
| porated companies. 
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Offices Needing Skilled Officials, 


Kings County, N. Y., which is principally 
the City of Brooklyn, has an official styled the 
‘*County Stenographer.” He draws a good 
salary and to get the office must stand high in 
a ‘‘ civil service ” examination in party influ- 
ence. Asto knowing anything about sten- 
ography that does not seem to be essential, for 
an individual has just been appointed to the 
office who knows no m«re about stenography 
than the average citizen knows about making 
out Chinese laundry lists in oriental hiero- 
glyphics. He is, however, a stenographer 
by title, but not by occupation. Getting the 
office of City Engineer often requires the same 
qualifications. If the official appointed knows 
nothing about engineering work, his lack of 
knowledge in that line might be covered up. 
He might act in a nominal capacity while re- 
lying upon others to perform the duties. 
The test of stenographic ability is so simple 
and direct that a public official could not pre- 
tend to possess it without really being quali- 
fied, but the city engineer might rely largely 
upon bare pretense. There is no reason why 
city governments cannot obtain as competent 
engineers, if proper salaries are paid, as can 
private establishments. The obstacles in 
many instances are that proper salaries are 
not paid and that a ‘‘ political pull” is more 
effective in securing the office than ability to 
perform the duties required. The result is 
often a prodigal waste of money in the water, 
gas, fire and street departments. The remedy 
ought to be apparent, but instead of applying 
it, private ‘‘ syndicates” are often aided by 
some portion of the press in getting control 
of the gas and water supply. The people are 
then imposed upon worse than before. There 
is a broad field for reform in municipal gov- 
ernment, especially where skilled occupations 
are involved. 





—_~<—>e—__- — 

A correspondent asks, if the ‘‘ patent 
binders” which are intended for temporary 
use in holding a year’s issues of the AMERI- 
caAN Macuinist are any way liable to injure 
the pap:rs for permanent binding. We 
answer, no. The binders are useful for keep- 
ing the papers neat, clean and all together as 
they come out during the year, and can of 
course, be retained permanently, though a 
regular binding applied by a book-binder is 
always preferable. 
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Literary Notes. 





ALUMINIUM: ITS HISTORY, OCCURRENCE, 
Properties, Metallurgy and Applications, in- 
cluding its Alloys. By Joseph W. Richards, A. C., 
Chemist and Practical Metallurgist, Member of 
the Deutsche Chemische Geselschaft. Illustrated 
by Sixteen Engravings. Published by Henry 

Carey Baird & Co., Philadelphia. Price $2.50. 

There is dearth of printed information in 
the Engli-h language relating to aluminium, 
while there is a lively and growing interest in 
the production and use of that metal; hence 
it is safe to predict that the book named 
above will be well received. 

The whole subject appears to be excellently 
well treated, and is one of the mos, interest 
ing and, we doubt not, instructive works 
which has appeared in a long time. 


Angus Sinclair has in preparation, and 
nearly ready for the press, a work entitled 
‘‘ American Railroad Machinery.” It will 
contain a brief historical sketch of the de- 
velopment of the locomotive, followed by 
engravings of the leading American types, 
with descriptions and discussion of propor- 
tions. There will also be, in connection with 
this branch of the subject, considerable space 
devoted to combustion, steam, and the 
philosophy of locomotive construction and 
management. In addition to locomotives, 
the subject of cars will be taken up, wito 
details of the leading types. Wrecking cars, 
derrick cars and railroad machinery, railroad 
signals, in fact all leading railroad appliances 
will be treated. 

But few men are as well fitted to write 
upon these subjects as Mr. Sinclair, who is 
both theoretically and practically acquainted 
with all the details. We shall look for the 
appearance of his book with more than usual 
interest. The illustrations will, for the most 
part, be prepared expressly for the work. 





The Electrical World, of New York, has 
issued a pamphlet descriptive of its origin 
and development. The present weekly jour- 
nal has grown up from the Operator, a small 
semi-monthly sheet started in 1874, its princi- 
pal resources being, as is frankly admitted, 
‘‘ great expectations.” The Hilectrical World 
may be pardoned all reasonable pride in con- 
sideration of its present standing. The 
pamphlet is illustrated with engravings of 
the various rooms devoted to the business of 
getting out the journal, and also with a sug- 
gestive picture, under which we. read, ‘‘ The 
aerial wire question in New York, as viewed 
from the room of the business manager of 
the Electrical World.” 
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SWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials no~ loca 
tion will be published. 














(11) R. E. A., Birmingham, Ala., writes: 
To settle a dispute, what is the weight of a cubic 
foot of water? A.—It varies with the temperature. 
It is commonly taken to weigh 62.42 Lbs. at a tem- 
perature of 32°, and 59.76 lbs. at 212°. 


(12) J. L., Bridgeport, Conn., asks: 1. 
What saving in fuel is effected by the compound 
engine? A.—Manufacturers of steam engines will 
generally guarantee from 10 to 30 per cent. 2. 
How does a compound locomotive carry the water 
necessary for condensing the steam? A.—Com- 
pounding does not necessarily imply that the en- 
gine is worked condensing. In a compound loco- 
motive the steam is not condensed; expansion is 
begun in one cylinder and completed in another. 


(13) A. L., Quebec, P. Q., asks: With a 
double engine, 8'’x15’’, cranks at right angles, revo- 
lutions 140, cut-off at 3{ stroke, what boiler press- 
ure will be required to develop 20 horse-poewer ? 
A.—If the engine is of good construction, properly 
piped, you should be able to get 20 horse-power 
with 35 pounds steam pressure. 


(14) A. N. P., Painesville, Ohio, asks: 
How much soda should I put in a boiler, 44 feet by 
16 feet, to remove grease, which finds its way in by 
exhausting into an open well, from which the feed- 
water is taken? A.—You can use from four to five 
pounds atatime, 2. Will itinjure the iron? A.— 
No. 


(15) W. H. B., New York, sends sketch 
of a water-line connections, in which the lower, or 
water pipe, is 2 inches, and the upper, or steam 
pipe, ¥ inch, and asks if under such conditions the 
glass will show the water level correct? A.— 
Under ordinary conditions, the water level will 
show right in the glass, without reference to 
whether or not one of the pipes is larger than the 
other. If the boiler is given to priming, the water 
level may not be correctly indicated. On general 
principles, the steam connection is not large 
enough, when considerable length of pipe must be 
used. 





(RUSIESS SPECIALS] 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 




















Shafting Straighteners. J. H. Wells, Tampa, Fla. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


N. B. Non-breakable Drills and Taps. A. P. 
Brown, 108 Liberty st., N. Y 


Solid Nickel-Seated ** Pop” Safety Valves. Con: 
solidated Safety Valve Co., 111 Liberty st., N. Y. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. ¥. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Mechanical and Patent Office Drawings executed 
at reasonable rates, by A. Mugford, Hartford, Ct. 


20’, 25,’ 28’ B.G.and 8. F. upright drills tor imme- 
diate delivery. Currier & Snyder, Worcester, Mass. 


Ice and Refrigerating Machines. 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, IIL. 


The Improved Tabor Steam Engine Indicator, 
= - sold by The Ashcroft Mfg. Co. 111 Liberty 
st., N. Y. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 


Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See Jan 8, p. 11. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump vs., Back-Pressure 
Valves. T. Kieley,11W. 13th st.,N.Y. Send for des’n. 


Machinists’ supplies, brass goods m’f’rs supplies, 
polishing materials, all kinds. wire, metals, etc; in 
any quantity. Jordan & Gottfried,208 Canal st.,N. Y. 


Handbook on the Care cof Boilers. 50c. Descrip- 
tive Circular and Catalogue of Books for Mechanical 
Engineers free on application; special terms to 
Mechanics’ Libraries. E. & F. N. Spon, Publishers, 
85 Murray st., New York. 


‘‘ Hints to Steam Users, Engineers and Firemen.” 
A 100-page book on care of steam boilers; just is- 
sued; containing useful rules, tables, etc. ; a valu- 
able book for engineers; sent on receipt of 25 cts. 
in stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y. 


St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, itis 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price, $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c. ; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 




















T. H. Clark & Co., Culpeper, Va., are erecting 
a@ new carriage factory. 

Daniel & Straus are erecting a mill and gin (not 
a gin mill) at Lonoke, Ark. 

Thos. Hennessy will erect an $11,000 factory at 322 
Desplaines street, Chicago. 


It is reported that the Colorado Midland will 
locate its shops at Pueblo, Col. 


James T. Halsey has started to build his auto- 
matic engines in Richmond, Va. 


The Electric Fabric Company will build a large 
brick factory at Hopedale, Mass. 


The Knoxville Car Wheel Company, Knoxville, 
Tenn., are erecting a boiler shop. 


The Montgomery Iron Works, Montgomery, Ala., 
contemplate erecting a nail factory. 


G. W. Wheland will enlarge his foundry and 
machine shop at Chattanooga, Tenn. 


Clara Walters will erect a $35,000 factory ou 109th 
street, near First avenue, New York. 


Hammond, Standish & Co. will erect a $10,000 
factory on Twentieth street, Detroit, Mich. 


The Detroit (Mich.) Steam Radiator Company will 
erect a two-story manufactory, to cust $22,000. 


Eddie & Filson have been awarded the contract 
for building the Briggs Rolling Mills at Findley, O. 
The Delaware, Lackawanna and Western Rail- 
road Company will build a new shop in Utica, N. Y. 


A. Tanquerey, 767 De Kalb avenue, Brooklyn, 
N. Y., will erect a three-story picture factory, 31x30 
feet. 


The Amherst Drill Press Company, of Havanna, 
Ill., will erect a two-story brick building for a 
shop. 

McManus Bros., of Philadelphia, will ereet a 
two-story shop at Germantown avenue and Price 
street. 

The Francis Palm’s estate in Detroit will erect a 
five-story brick manufactory, 60x100 feet, to cost 
$20,000. 

T. A. Perry, Plymouth, N. C., is building a new 
foundry, 30x50 feet. Will be in operation by Feb- 
ruary 1. 

Wm. C. Heppenheimer, 227 William street, New 
York, will erect a six-story factory, 27x88 feet, to 
cost $12,000. 

Wm. C. Harris, of Mercer, Pa., has been awarded 
the contract for building the tin plate works in 
Hubbard, O. 


John 8S. Blackburn, Cleveland, Tenn., will organ- 
ize a stock company, with $100,000 capital, to build 
a planing mill. 

It is reported that a tube manufacturing com- 
pany, with a capital of $250,000, is to be established 
at Newark, N. J. 

It is reported that the Cincinnati and Newport 
Iron and Pipe Company are preparing to double 
the capacity of their plant. 

There is a probability that a stock company will 
be formed at Newport, N. H., for the manufacture 
of cotton goods by steam power. 

It is reported that a syndicate of Atlanta, Ga., 
and Richmond, Va., capitalists has been formed to 
build two 150-ton iron furnaces at Oxanna, Ala. 

The Birmingham Axe and Tool Company, Bir- 
mingham, Ala.—C. L. Jeffords, manager—will put 
in a 250 horse-power engine and new tools in their 





works, 





Aikin & Lighton, Birmingham, Ala., will remove 
their foundry and machine shop to another loca- 
tion. Work on their new buildings will commence 
in January. 


E. Horton & Son, of Windsor Locks, Conn., have 
bought three $15,000 new and improved chuck ma- 
chines, one being already in place and the other 
two on the way. 


The American Twist Drill Company, manufac- 
turers of chuck jaws and other machinery special- 
ties, have removed their office and works from 
Meredith to Laconia, N. H. 


The Bouton Foundry Company, of Chicago, has 
been incorporated. Capital stock, $450,006. Nath’l 
S. Bouton, Edw. G. Shumway, Frank W. Barker 
and Carl D. Bradley, corporators. 


A syndicate of Boston capitalists has bought the 
water-power of the Buckingham Manufacturing 
Company, Ottawa, Canada, and will build works 
and erect machinery for crushing iron ore. 


The Weimer Machine Works Company. Lebanon, 
Pa., have received the contract to furnish twelve 
blowing engines for the new furnaces of the Pratt 
Coal and Tron Company, Birmingham, Ala. 


F. W. Gordon, of Gordon, Strobel & Laureau, 226 
Walnut street, Philadelphia, Pa., is prospecting at 
Florence, Ala., with a view, it is said, to erecting 
an iron furnace.—Baltimore Manufacturers’ Record. 


John S. Perry, of Albany, N. Y., and others have 
incorporated the Perry Stove Manufacturing Com- 
pany at South Pittsburgh, Tenn., and let the con- 
tract to build the works to Mr. Chandler, of Chatta- 
nooga. 

The Morgan Tron Works, of New York city, has 
been incorporated. Capital stock, $40,000. John 
Roach, 814 East Ninth street, Geo. E. Weed, Garrett 
Roach, New York city, and John B. Roach, Chester, 
Pa., corporators. 


The Williams Manufacturing Company, of 
Taunton, Mass., has given up the manufacture of 
twist drills, but itis expected the business of awls, 
picker teeth, steel tacks, etc., will be continued to 
an increased extent. 


The Chicago Industrial World says: ** The Bouton 
Company have constructed a new and extensive 
plant at the corner of Archer avenue and Quarry 
street, and expect to be in running order a little’ 
after the first of the year.” _ 


The Camden Brick, Machine and Manufacturing 
Company has bean organized at Camden, Ark., 
with Mr. Drake as president and Mr. Brewster as 
vice-president. The company have bought the 
machinery for their works. 


All the departments of the new works of the 
Somersworth Machine Company at Dover, N. H., 
have been started up with a force of 75 skilled me- 
chanics, which number, it is expected, will be 
increased at an early day. 


The Southwestern Iron Works have been incor- 

porated at Louisville, Ky., to manufacture iron 
goods, by Alfred Bell, John Speicher, Theo. 
Ahrens, Sr., Henry Ott, Theo. Ahrens, Jr., and 
Louis Ahrens. The authorized capital stock is 
$50,000. 
_The Dover City (N. H.) Council has voted to 
exempt for ten years from taxation Clement & 
Wellington, leather manufacturers, who have 
leased the Bellamy Mills, they guaranteeing a 
business exceeding $100,000 annually. 


The Riddle Wheel Machine Company—capital 
stock, $1,000—has been incorporated at Covington, 
Ky., by W. J. Stephens, Alexander Orr, James M. 
Ridley, T. W. Puwers and R. A. Powers. The com- 
pany is formed to manufacture machinery for 
making wheels. 


A syndicate of Atlanta and Richmond capitalists 
has just been formed for the erection of two 150- 
ton iron furnaces at Oxanna, in the center of the 
Alabama coal and iron regions, on the crossing of 
the Georgia Pacific and the East Tennessee roads, 
adjoining. Anniston. These furnaces will cost $380,- 
000. Other large works are also projected. 


Williams & Son, soapstone manufacturers, the 
American Shearer Company, and Fox & Co., furni- 
ture makers, have been exempted from taxation 
by the Nashua (N. H.) city government, for ten 
years, on whatever they may investin excess of 
that invested now. The first concern was burned 
out some time ago, and the others will build large 
shops. 

The shops of the United States Rump and Valve 
Company, in Boston, have been completed and 
machine work begun. The new shops consist of a 
machine shop of three stories, 105x35; a brass 
foundry, 30x40; a boiler house, 30x35, with coal 
sheds, stable, etc. The company will make their 
fine pumps and valves, and a large line of steam 
and water-users’ goods, prominent among which 
is the U. 8. injector. They will also manufacture 
the Pearson noiseless steam motor for street rail- 
ways. 

The Syracuse Supply Company, of Syracuse, 
N. Y., is a new company dealing in machinery 
tools and factory supplies. Their New York office 
is with G. T. Moore, 112 Chambers street. The 
company write us: ** We have secured some valu- 
able agencies, such as the Diamond Emery Wheel 
and Machine Company’s, the Grant corundum 
emery wheel, Kearney & Foot Company’s files, 
Standard Tool Company’s goods, twist drills, ete., 
and others equally important. We are estab- 
lished at 46 West Fayette street, Syracuse, where 
we have a store 120x26 feet, with excellent facili- 
ties for handling our business. We are all young, 
energetic men, and there will be four of us to can- 
vas trade in our line for a radius of one hundred 


miles from Syracuse, and hope to merit and obtain 


a share of the business in that section.” 
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Machinists’ Supplies and Iron. 


NEw YORK, Dec. 30, 1886. 
It is not to be expected that there will be any 
new developments in trade during the holiday 
season. In that respect this year will not differ 
from its predecessors. 
Iron—The same firm feeling in the future of 
American pig prevails. Furnacemen are not in- 


clined to sell for future delivery without consider- 
able advance on present prices. Standard brands 
of No. 1 X Foundry sell at $21 to $21.50; No. 2 X, 
$19 to $20; Grey Forge, $17 to $17.75. 

Scotch pig is held firm, at prices of one week 
ago, with slight advances in some brands. We 
quote Coltness, $22.50; Glengarnock, $20.50; Sum- 
merlee, $21 to $21.50; Eglinton, $19.75 to $20.25; 
Langloan, $21.50 to $22 ; Dalmellington, $20.50. 

Lead—The market is quiet, with sales at 4.30c. 

Antimony—Hallett’s, 8c. ; Cookson’s, 9c. 

Copper—Lake is quoted at 12c., but has been 
bought jc. lower; Arizona brands have sold at 11c. 
to 11c.; Baltimore, 10¥c. 

Spelter—Refined, 5c. to 6c. 








** Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week's issue. 





A technical graduate desires position as drafts- 
man; references. Address F. H., AM. MACHINIST. 
First-class machinist desires situation as foreman 
in manufacturing concern or small machine shop ; 
good reference; village preferred. G., AM. MACH. 
Position wanted by a successful designer of 


special machinery ; excellent references. Address 
A. M., AM. MACHINIST. 
Wanted—Situation as foreman in foundry doing 


engine and machinery castings ; best of reference. 
Address J. H. T., AM. MACHINIST. 


A young man of good abilities, skilled designer, 
at present chief draftsman of a machine concern, 
desires a position as assistant superintendent. Ad- 
dress C. A., AM. MACHINIST. - 


Wanted—A young mechanical Engineer, whose 
tastes incline toward marine work ; must be able to 
make working drawings, indicate engines, etc.; the 
right man would gain a good position in time. 
Address Bridge, AM. MACHINIST. 


Wanted—Foreman for small factory; must under- 
stand the manufacture of small tools for the hard- 
ware trade, and be able to get up tools for the quick 
production of the same. Address, stating age, ex- 
perience and wages expected, Box 12,AM.MACHINIST. 


Wanted—Foreman for iron and brass foundry 
employing about 35 men; cored work largely; 
must be economical, strictly temperate, and able 
to manage men well; state wages wanted, and give 
references. Address ‘‘ Core,” AM. MACHINIST. 


Wanted—A man as foreman of a foundry on 
agricultural and job castings: must be perfectly 
competent to take full charge of same, familiar 
with the Colliau cupola and melting with coke; 
also willing and able to solicit contract work. 
Address, with references, stating age and salary 
expected. The Victor Mower Co., Valatie, N. Y. 





+ MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 


Crescent steel tube scrapers are unquestionably 
the best. Crescent Mfg. Co., Cleveland, Ohio. 


Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co., Cleveland,O 


Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 


John Lamberty, mfr. telegraph and electrical in- 
struments, ex erimental machs, models; fine gear 
cutting a specialty. 35S. 5th st., Br’kl’n, E.D., N.Y. 


Special tools and machines for mfg. designed and 
built to order: mechanical and Patent Office draw 
ings. Weston & Smith, Syracuse, N. Y. 

For Sale—Foundry, machine and boiler shops; 
brick buildings, modern tools, and doing good busi- 
ness; good reasons for selling. Address Sioux 
City Foundry and Machine Works, Sioux City, Ia. 


Experimental and new machinery for special 

urposes built by contract from specifications and 
ecmsers’ designs; ample facilities. Cohoes Iron 
Foundry and Machine Co.. Cohoes, N. Y. 


For Sale—One complete set of Pulley Patterns 
also Patterns for Slide Valve Engines, with adjust- 
able cut-off and without cut-off, for sale cheap 
Address North Star Iron Works Co., Minneapolis, 


Power.-—Farties of moderate means having ar- 
ticles of merit to manufacture can be furnished 
with power and steam heat at reasonable rates in 
one of the best villages in New York State; good 
schools and water, low rates of freight and low 
taxes. Full particulars can be obtained by ad- 
dressing Power, AM. MACHINIST. 


A well-known builder of patented mining ma- 
chinery, whose orders have outgrown the capacity 
of his works, has decided to have his machines 
built by contract, and will negotiate with party 
having large works and improved tools, who will 
guarantee to build for him not less than one hun- 
dred thousand dollars’ worth of machinery an- 
nually, in addition to their own orders; firms of 
established reputation only. Address, with full 
particulars, ** Machinery Contract,” AM. MACHINIST. 
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BRADLEY CUSHIONED 
HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first 










Has more good 
points, does 
more and 
better work 
and _ costs 
less for re- 
pairs than 


any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 








CUSHIONED 


The success of our 
machine is the best 
proof ofits value. Is 
more like a steam- 
hammer than any 
other, yet has all the 
economic advantages 

si , of a power hammer, 
and is far superior to any. Will work a larger bar of 
steel or iron and turn out more difficult forgings 
than ~ other hammer made. Guaranteed as rep- 
resented, or no sale. 


BEAUDRY & CUNNINGHAM, 
Boston, Mass. 


BEAUDRY'S Seeso™ 

























THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Velocity That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION. 

Knowlton Mfg. Co., King St., Rockford, Ill. 





" 50 PER CENT. OF “* 


time and labor saved oy 
using this solid, strong, Cu 
rable,quick-working V ise. Hat 
the Improved Taper, Pipe and other 
attachments. Sold by the trade. 
Send for circular 


MELVIN STEPHENS, Prop’r. 
Office, 41 Dey Street, New York 








a 
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FOR SATE. 

Valuable Manufacturing Property, centrally lo- 
cated in one of the largest Western States, with a 
well established reputation for the goodsof its man- 
ufacture. which consist of engines. boilers, saw and 
grist-mill machinery.and kindred articles. Property 
all in first class condition; tools and machinery in 
good order, and the works now running. Parties 
who mean business, and desire to engage in a profit- 
able and well established business of this character, 
can get full particulars ‘by writing or applying in 

erson to M. D. WHEELER, Stapleton. Staten 

sland. N.Y..or, MANNING, MAXWELL & MOORE, 
111 & 118 Liberty St.. New York. 





PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTE 


ee ee co. LWIST DRILL GAUGE. 


J. WYKE & CO. 
Fine Machinists’ Tools, E, BOSTON. MASS. Send for Circular. 

















98 Liberdy St. | 44 Washington St- 4 






ee SS rec, o> Fe NEW YORK. | BOSTON. 
For SEND " 
[Trunone MACHINERY \isz\, 288s.crco CATLOG™ 





THE DEANE STEAM PUMP CO, HOLYOKE, MASS. 
BUILD 


WATER WORKS, 


ENGINES 


AND 


STEAM POMPDIG 


MACHINERY.: 





Send for Catalogue No. 18. 


A BARGAIN! 


We offer for sale, a good second-hand Lathe and Morse 24 in. x 24 in. x 6 foot planer. 
The head and crosshead have been thoroughly refitted, shaft and pulleys, driving gear 
and pinion are entirely new. It is in good working order and is really worth for anyone 
to use, much more than price asked for it. Price $250, Net. F. O. B. cars here. 

Don’t lose this chance. 


THE HENDEY MACHINE CoO., 


Westinghouse Machine 


Ce, 
Sales List for November, 1886. 

















H.P. 
South Side E. L. Co............. Pittsburgh, Pa., 150 
ae ss 2d order, = * os ae 
Union Switch and 
Diet OO 62s cess 6th order, es “" 05 
East End E. L. Co...2d order, ee "5 
* a ...9d Order, Be ai 75 
Brush E. L.Co..... 2d order, Buffalo, N. Y., 60 
McConway& Torley,2d order, Pittsburgh, Pa., 60 
Winona Paper Co...4th order, Holyoke, Mass., 60 
N. Y, & Manhattan R. E. Co....New York, 60 
Mather Electric Co............. Hartford, Ct.. 60 
ad dd 2d order, ce $$ 60 
Jefferson City E. L. Co......... Jefferson City,Mo.60 
WO Bs OO five cep eeicsn alc Wahoo, Neb., 60 
J. C. Livingston & Co..........Little Falls, N.Y., 45 
Weidman Silk Dyeing Co.,...... Paterson, N.J., 45 
Miller, Broudy & Co............ Alexandria, La., 45 
E.L.McLainMfg.Co.,2d order, Greenfield,O., 45 
Van Deventer & Horne......... Plainfield, N J., 35 
“ThePublic Ledger’’2d order, Philadelphia, Pa., 35 
“e “ 3d order, “ ii) 35 
2: = 4th order, se S 2 
i ia 5th order, sd oe 
E. Balbach & Son ..14th order, we a 
Wolff & Hamaker ............. Chambersburg,Pa.35 lShickle, Harrison & H.P. 
Imperial GuanoCo.............} Jorfolk, Va. 35| Howard...........2d order, St. Louis, Mo., 15 
Chandler & Price ......... ....Cleveland,0., 35 |McCord, Ford & Co............ Colfax, W. T 15 
Wabash, St. L. & |Decatur Furnace Co........... Decatur, Ala., 15 
Pacific R. R....... 2d order, Ft. Wayne, Ind., 35 |Lawr’ce Mach.Shop,15th order,Lawrence, Mass., 10 
BANGS POR... (asco scces vee ss Maquoueta. 1a., 85). Shs on” 16th order, ‘i 
ye Seer: ... Selma, Ala.. 35 \N.W.Wait, Son & Co...........Sandy Hill, N. Y., 10 
Brainard & Shephard.......... AMDENS. Na View Sh IR eB nOOle lac ce ccccce Secs an. de Grundy a! & Ta., 10 
Henry Warden.................. Philadelphia, Pa., 25 |Union Pacific R. R..2d order, Omaha, Neb., 10 
NN I a Marcellus, N. Y., 25 |Geo. C. Howard................ Philadelphia, Pa., 5 
oe EN ae Sep eR im ee b $e Bristol, Vt., 95 |Merritt-W. Burwell............. New Haven, Ct., 5 
Wabash, St. L. & | Westinghouse Elec- 
Pacific R. R....... 8d order, Ft. Wayne, Ind.. 25) tricCo............. 3d order, Pittsburgh. Pa., 


Minneapolis G. L.Co..........-. Minneapolis, Minn.25 |Lawr’ce Mach Shop,17th order,Lawrence, Mass., 
a + 2d order, “ ‘ec és ” 18th order, * a 


5 

5 

} vo 

Thos; Henshall. .............2 Paterson, N.J., 15|J. A. Diamond ................. Indianapolis, Ind., 5 
5 

5 





E. Balbach & Son...15thorder,Newark, N.J.,  15/F.d. Yandle... ER SCRA SOY Santa Rosa, Cal.. 
Gas Engine & Power Co........ New York, 15 Aberdeen Packing Co......... Astoria, Or., 
Roulleaux, Dugage & 

Wes ce ovennsaes 2d order, Suresnes, Fr., 15 | ToraL, 56 ENGINES. 1975 


SALES DEPARTMENT of the U. S. Conducted by 
WESTINGHOUSE, CHURCH, KERR & CO. 
17 CORTLANDT ST., NEW YORK. (| 98 FOURTH AVE., PITTSBURGH. PA. 


FAIRBANKS, MORSE &CO., Chicago, Il]. | D. A TOMPKINS & CO,, . Charlotte N. C. 
FAIRBANKS & CO., : : St. Louis,Mo.; ROBERT MIDDLETON : i Mobile, Ala. 
PARK-& LACY, e ‘ ‘ San Francisco,Cal.| H. DUDLEY COLEMAN, ea ae New Orleans, La. 
PARK LACY & CUO., Salt Lake, Utah. KEATING IMPLEMENT & MACHINE CO., Dallas, Texas. 


' SPECIAL SALE. 


118 in. x 6 ft. Engine Lathe. 
|116 in. x 6 ft. Speed Lathe. 
|116in. x 6ft. Speed Lathe,with milling attachment. 











GUILD & GARRISON, 


BROOKLYN, N. Y. 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 


Drills. 
1 Iron Frame Saw Table. 
16in. One-side Moulder. 
1 30 in. Grist Mill. 
Anvils and Vises. 


A SPECIAL IMPORTATION. 
COOKE & COMPANY, 
22 Cortlandt St., New York. 


Agents for Wiley & Russell’s Screw Plates, 
Boltcutters, Etc. / 


Ge" IN WRITING MENTION THIS PAPER. aed 


| Small Speed and Engine Lathes, Shapers and 





SEND FOR CATALOGUE, 
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Established in 1874. 24 and 26 West Street, Cleveland, 0 
101 Chambers Street, New York. 


CLEVELAND TWIST DRILL CO. i .Qemse: "rte 
ETTS MACHINE CO,, WILMINGTON, DEL. 


MAKERS OF 


for STANDARD MEASUREMENTS. 








Crescent Cauge. 






Fiat-Bar Cauge. 
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AMEBHRICAN 


MACHINIST WY 








NICHOLSON FILE 


COM PANY, Sole Mfrs. of 





FILES and RASPS ‘Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 





UL 


The above illustration jo yet a device in which files may be held for service in surface filing, and while in this condition 


READILY SPRUNG, in or 


er to give at the will of the operator, more or less convexity to the working face of the file. Itdoes 


away with unnsual care to obtain a true convexity or “belly” to file sides, and in fact renders great service by enabling the 


operator to utilize the file to its full capacity. 


SURFACE FILE HOLDER No. 4, Adapted to Hold Files 12, 13 14 in. Long. 
“ “ “ “ 5, “ “ 


MANUFACTORY AND OFFICE - 


4 14,15,16 “ 
© PROVIDENCE, R. I., U. S&S. A, 





THE HANCOCK INSPIRATOR. 





THE STANDARD 





BOILER FEEDER 


FOR ALL CLASSES OF BOILERS. 





OVER 85.000 IN USE. 


Send for Circulars and Price Lists, 


THE HANCOCK INSPIRATOR CO. 


REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 


ae INCH. $0.00 by me PRICR 

pens +00 BO. -0e 214... $1.35 
ee Bevissk ss! -70 11....2% aS 
a ; ied OF -70 12... eee 

ry et Seer Brees -» 1.80 
BS@ 5....14.... 80 14. ener 8) 
BSR 6..... 18g.... .95 15....4%.... 2.%5 
ee. Mewass 16... 4 16....5  ... 3.25 
SS 8..626184.....1.10  17....5%.... 4.00 
on Wivta rere, & 1.2410 * soce Eee 
= 1Set to2in. 7.80 Full Set....31.1¢ 





Cc. WW. LeCOUN'T. South Norwalk, Conn. 





THE M. T. DAVIDSON IMPROVED STEAM PUMP, 


mec * By avioson Steam Pump Company. 
BEST PUMP “sirvdtioxs” 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N.Y. 
NEW ENGLAND OFFICE. 51 OLIVER STREET, BOSTON, MASS. 


WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the j 


we THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pump. 
Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 


PULSOMETER STEAM PUMP CoO., 83 JOHN STREET, N. Y. 













WARRANTED 
THE 




















CvEBELOW 2 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 








HE NEW “GRE 





i 
i 


HH 
“Invaluable 


92 & 


SEND FOR CATALOGUE. 


SHAM” PATENT 


AUTOMATIC 


RE-STARTING INJECTOR 


for use in Traction, Farm, Portable Marine and 


Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of restarting automatically, 
immediately after interruption to feed from any cause.”’ 





RELIABLE AND CHEAP. 





Sole Manufacturers in the United States & Canada, 


NATHAN Manuracrurine Co. 


94 LIBERTY ST., NEW YORK. 





SEBASTIAN 
MAY & COMPANY’S 


Improved Screw Cutting 


Foot or Power Lathes 








Catalogue of Lathes, Drill 
Presses and Machinists’ Tools | 
and Suppiies mailed on appli-| 
cation. Lathes on Trial. 


167 W. Second St..Cincinnati. 0. 


ROOTS’ 
Force Blast Rotary Blower 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


pcan! 


eee 














POSITIVE BLAST 
PERFECTLY BALANCED, 
Best Mechanical Construction. 


P.H. &F.M, ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


SS, TOWNSEND, Gen, Act.) 99 coptianat st. 
COOKE & 00., Seling Agis, = rmx 


In Writing, Please Mention This Paper. | 


BEMENT, MILES & C0, 


PHILADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 










RAILROAD SHOPS, 
LOCOMOTIVE AND 
CAR BUILDERS, 
MACHINE 
SHOPS, 
ROLLING MILLS, 
STEAM FORCES, 

SHIP YARDS, 
BOILER 
SHOPS, 

BRIDCE WORKS, 
ETC. 


GREAT 


Joshua Rose’s recavise on Steam Engines 
MODERN STEAM ENCINES. 


An elementary treatise upon the Steam Engine, 
written in plain language, for use in the workshop 
as well as in the drawing-office ; giving full explana- 
tions of the construction of modern Steam Engines, 
including diagrams showing their actual operation 
together with complete but simple explanations o 
the operations of various kinds of valves, valve 
motions, link motions, etc., thereby enabling the 
ordinary engineer to clearly understand the prin- 
ciples involved in their construction and use, and 
to plot out their movements upon the drawing- 
board. By Joshua Rose. M.E., anthor of *‘ The 
Complete Practical Machinist.”’ Illustrated by 422 
engravings. In one volume quarto. 320 pages. Price, 
$6.00, free of postage to any address in the world. 

ee An illustrated circular, 8 pages, 4to, giving the 
contents of this remarkable book, will be sent free to any 
one who wilt furnish his address. 

BY THE SAME AUTHOR: 

The Complete Practical Machinist ;—embracing 
Lathe Work, Vise Work, Drills and Drilling. Taps 
and Dies, Hardening and Tempering, The Making 
and Use of Tools, Tool Grinding, Marking Out 
Work, etc. Illustrated by 356 engravings. 14th 
edition, thoroughly revised and in great part re- 
written. 12mo. $250. a 

Mechanical Drawing Self-taught ;—comprising In- 


| structions in the Selection and Preparationof Draw- 


ing Instruments, Elementary Instruction in Prac- 
tical Mechanical Drawing, together with Examples 
in Simple Geometry and Elementary Mechanism, 
including Screw Threads.Gear Wheels, Mechanical 
Motions, Engines 1 ag Illustrated by 3380 
engravings. 8vo. i 

The Slide Valve Practically Explained ;—embracing 
Simple and Complete Demonstrations of the Opera- 
tion of each Element in the Slide Valve Movement, 
and Illustrating the Effects of Variations in their 
Proportions, by Examples carefully selected from 
the most recent and nye 2 gael Illustra- 
ted by 35 engravings. 12mo. .00. . 

re The Shove oa of our books sent by mail, free 
cf postage, ut the publication prices, to any address 
in the world. 

cer Cur Descriptive Cataloaue of Practical and 
Scientific Books, % pages, 8v0, and our other Catalogues 
and Circulars, the whole covering ali of the Branches 
of Science Applied to the Arts, sent free and free Q 
postage to any one in any part of the world who wi 


Surnish his address. 

HENRY CAREY BAIRD. & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Phila., Pa., U.S.A. 
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’ 
FOX’S CORRUGATED BOILER FURNACES 
é MANUFACTURED BY 
THE LEEDS FORGE CO., Limited, of England. 
; SAMSON FOX, C. E., Manager. 
Best Yorkshire Steel (Siemens?) Boiler Plates. 
J. BEAVOR-WEBB, 76 Wall St.,:New York, 
AMERICAN AND CANADIAN AGENT. 








MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC. 
Lathés, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drills, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


SEND FoR ILLUsTRATED Price List of METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS’. 


TALLMAN & McFADDEN. 1025 MARKET STREET, PH'LADELPHIA. 








H. W. JOHNS’ 
ASBESTOS: 
CORDED SHEATHING. 


A Fire-Proof Non-Conducting Covering for 


H. W. JOHNS’ 
ASBESTOS: 
STOVE & FURNACE CEMENT. 


A fire and acid proof material for cementing 
and repairingjoints in Heaters, Fur- 
naces, ttoves, Ranges, etc. 


PREPARED READY FOR USE, 


HEATER AND STEAM PIPES 





IN CELLARS, Ero. 





H. W. JOHNS MANUFACTURING COMPANY, 


87 MAIDEN LANE, NEW YORK. 


—CHICAGO.—°—PHILADELPHIA.—°—LONDON.—— 
SOLE MANUFACTURERS OF 
H. W. JOHNS’ ASBESTOS LIQUID PAINTS, ASBESTOS ROOFING, STEAM PIPE AND BOILER 
COVERINGS, STEAM PACKING, FIRE & WATER PROOF SHEATHING, 
PLASTIC STOVE-LINING, Etc. 


kas” PAMPHLET ON ‘‘ STEAM SAVING AND FIRE-PROOF MATERIALS,” FREE BY MAIL. 








STEAM ENCINE, ETC, 


IRON UuBVELS, | 
— DUBOIS’ Weisbach’s Steam Engine, 8vocloth, $5 00 









{ tw, DUBOIS’ Rontgen’s Hot Air Gas and Steam 
== | EEMIDES, OVO CIOCR, “osoc cc's vhne oncvesaeie ee 5 00 
\ ( CLERK’s Gas Engine, 12mo, cloth .. ........ 2 50 

f SEND FOR PRICES. GRIMSHAW’S Steam Engine Catechism, 
t j MNO, OED on civasinn POEs vids snceebskaeasut 1 CO 

: : ; MAW’S Chief Types Modern Marine Engines. 
Manufactured by folio, one half morocco ................ 18 00 


SINCLAIR’S Locomotive Engine, 12mo,cloth, 2 00 


Cc. F. RICHARDSON, Athol, Mass. THURSTON’S Stationary Engines for Elec- 





race Lee DIOR fon kane ese eke ee 2 00 
fee: +E’S Stationary St Engines 

A Complete Cutting-off Machine, 58.38 4G, CIGUR 65 65500005 'ee ” . ee, ig TT . . 250 
Larger ones which cut to 2 in. $8.00 

4 —sSENT ON TRIAL, | VENTILATION. 

Bs yt | BALDWIN’S Steam Heating for Ventilating, 

26 & CEG, SENS CUOUR 6x5 n'ncd40ks~ aos coeamane s 2 50 
& me 3 LEED’S Treatise on Ventilation, 8vo, cloth.. 1 50 
8S MOTT’S Air We Breathe and Ventilation, 

Se | 16mo, cloth....... 2.0 ges 'santloae's saabparme eat 1 
=) REID’S Ventilation in American Dwellings, 

ST RUE OUGEN . FaSeccecsperan, ote cueeeeeee 1 50 


ERLING ELLIOTT, Newt . 
’ on, Mass WILSON’S Practical Mine Ventilation, 16mo, 
RAL SARA SA EAL ree rn Biren 2508 Sinem? 1 


Published and for sale by 
| John Wiicy & Sons, 15 Astor Place, New York. 
——Catalogues and Circulars Gratis.—— 


E. P. B. SOUTHWORTH, 
94 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 


Worthington 


























AND 










G N 
RINDING PEDESTAL ON 

MACHINE, WHICH TO Inde 

= =. penden 
LIGHT WORK, 27 oom 
Pes ondenser 

TOOL GRIND- GRINDING MA- . 

ING, PTC. CHINES IN 





Efficient, Safe and Inexpensive. 
HENRY 2, WORTHINGTON, 


New York, Boston, 
Chicago, St. Louis, 
San Francisco. 


ABSENCE OF 
BENCH ORDI- 
NARILY USED, 


TAKES EMERY 
WHEEL To 12 
IN. IN DIAM- 
ETER. 
34’’ ARBOR, 












published. 
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Circular just 
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Tt 33 A VALUABLE BOOK for EVERY 


A EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


107 Hope St.. GLASGOW. 30 Cortlandt St.. NEW YORK, 


Rous NEW WATER-TVSE STEAM SULER 
SAFE! ECONOMICAL! DURABLE! 
For ILLUSTRATED CATALOGUE OF NEW BOILER, ADDRESS 


BENDROTH & ROOT MANUFG, CO. 
—2?8 CLIFF STREET, NEW YORK.— 
SELLINC ACENTS, 
A. B. ENSIGN, peenentet. New York. 
A. FISKE. 41 Johnston Building, Cincinnati, Ohio. 

WILLIAM H. SMI TH. 115 Dearborn Street, Chicago, Ills. 
S DA ANIEL KEULY, 51 N. 7th Street, Philadelpt lia, Pa. 
mR, L. WEEKS, 151 Griswold Street, Detroit Mich 
CHARLE SS E. ASHCROF T, 40 Mason Building, Boston, Mass. 



















SEE THE IMPROVEMENTS IN STEAM 
Imam. BOILERS, BOILER FRONTS, 
\ BOILER FURNACES, AND 
\ FEEO WATER HEATERS 
Z\ MADE AT THESE WORKS 
P— =) 440) -4 n= Ce 
PLANT. SEND FOR HISTO- 
RIES OF STEAM BOILERS 
AND FFED WATER HEATERS 
(FREE) ON MENTIONING THIS 


PAPER. WM. LOWE. 


RELIANCE 
Selden's Patent Packings Faso F Anus & oo, 
Machinie and Founders, Builders of the 
ynolds-Corliss Engines. 
MILWAUKEE, Wis , March 4, 1884. 
RANDOLPH BRANDT. 

In answer to your inquiry about the SELDEN 
PACKING, we take pleasure in saying it has given 
ourselves and our customers pertect satisfaction, 
and we are using it on nearly all our engines in 
preference to anything we have tried. 

Yours truly, EDWARD P ALLIS & CO., 
Per E. Reynolds, Supt 


BRIDGEPORT BOILER ( 














Recommended by Leading 
Enginee:s for 
Steam and Hydraulic Use. 
Made either with or 
without Rubber Core. 


aati tre 88 Cortlandt St., N. Y. 
J.A.FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY s 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping, 
ete. 








CINCINNATI, 
w OHIO, U.S.A. 


UNIVERSAL RADIAL‘ 
~ RADIAL DRILLING MACHINES 


‘==: THREE DESIGNS. SIX SIZE 
_EMBODY ALL DESIRABLE TEAURES 


PRICES$450 °& UPWARD 
go UNIVERSAL RADIAL DRILL CO 


CINCINNATI 









li cs 
= ey 


ij 
F seas 





Variety and Universal 





s” WOOD WORKERS. 


Band, Scroll and 1 Circular Saws 
— sawing Machines, Spoke and 
Vheel Machinery, Shafting, Pul- 
ys, ete. All of the hi ghest 
: = standard of excellence. 

. H. DOANE, Pres’ t. D. L. LYON, Sec’y. 


LATHES, 










—===F00T POWER 
BN MACHINERY 


LATHES, SAWS, etc. 
PracticaAL WorKSHOP. 


Outfits for Iron or Wood. 
workers, Amateur Tools,&c, 
—a~ Send for Catalogue. 


oo a) J. J. WATROUS, 213 
Race St., Cincinnati, 0. 








EMERY WHEEL TOOL CRINDER. 
SPRINGFIELD 


PLANERS, 
















55 





STYLES > GLUEXEMERY 
DRILLS, ; - ed 
SLOTTERS, | se» = 
Ete, —— | ho 
FOR f " 
NEW HAVEN MANUFAC’G C0., Illustrated Circular, | 8 2 
New Haven, Conn. Rio tea res 
-_ 284 
“THE ()NLY PERFECT” | sees 233 
188. a 5 


BUFFALO | 
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January 15, 


A FAIR OFFER. 


If you will put a JENKINS BROS. VALVE, on the worst place you can find, where 

ou cannot keep other valves tight, and if itis not perfectly tight or does not hold 

Eteam, Oils, Acids, or other fluids ‘longer than any other Valve, you may return it, 
and your money will be refunded. 


IF YOU WANT THE BEST, CALL FOR “ JENKINS BROS.” VALVES. 


STEN BIN Ss BRO S., 
New York. {3 So. Fourth St., Phila. 105 Milk St., Boston. 








71 John St. 





Oneida Steam Engine &F oundry Co., Oneida, N.Y. 
een AIEEE © DRILL ~ 


Cc Hi U Cc ae Ss CAPACITY OF 


Dritt Cuvcks 0 to 
SEND 


a G ATALOGUE. a W elicuer 8 PATENT. 
The United States Mitis Company, 


26 BROADWAY, NEW YORK. 
\s prepared to issue licenses for the use of patents covering processes for the production of ‘‘ Mitis 
Castings” in wrought iron and steel, and furnaces for melting and heating. 
* Mitis’’ Castings retain In every respect al! the valuable qualities of the wrought Iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well! as the raw material. 
W. F. DURFEE, Ceneral Manager. 


2 in. 


0 to 43 in. 














ESTABLISHED 1851. 


THE HORTON LATHE CHUCK. 


bee aie TOOL HOLDER. 


For holding drills and reamers for lathe 
work. Prevents breaking or slipping. 
Can also be used for drilling and reaming 
holes by hand, and for ream 
ing holes under drill presses, 
etc. Made with double han- 
. dle, when required. 

S WALKER MFC. CO., 
S <LEVELAND, OHIO. 


ia ["T } uy }! TT! ry epee ") peyry epepepe 7 

2a ] corrinateicuton svRACUSE.N.Y 3 4 

Teh ets Prete ee 
MACHINISTS’ SCALES, 


Patent End Graduation. 

‘Ve invite comparison for accuracy with all others. 
Every £cale Guaranteed. Send for List. 

CCFFIN & LEICHTON, SYRACUSE, N. Y N. 












pets 











Y. 





—o| Pee Fy. ene & SON CO. 


U.S.A 


Marcus RUTHENByR 


_. VOLNEY W. MASON & CO., 
riction Pulieys, Clutches and Elevators, 
PROVIDENCE. BR L 


Canal St., Windsor Locks, Conn.. 








| William Barker & Co. 


Manufacturers of 
IRON AND BRASS 


—WwoRKING— © STEAM. HYDRAULILS.2 i) 
MACHINERY fiepecte 810/000 Poes 


140 &142 E.Sizth Street,  ERRCUa AAR aL OY 670s 2 LA OX LL OD 
N'rCulvert, Cincinnati, 0- 

















S. Ashton Hand Hand’s Twist Drill 











. _ Send for circulars and yy. ¢o,, Grinding Attachment. 
prices. (Toughkenamon Readily attached 
Pa. . » toany grindstone, 


emery or cutter- 
grinder. Grinds 
right and left 
hand drills from 

‘ diam. down 
3 smallest sizes 


made. PRICE, 


$20. 


Taher Engine Lathes 
“OUR BEST.” 


Prices very reasonable. 


= ee 


HOOPER’S sald GRATE BAR. 





Will not Warp 
Will not pha g ofr at the ends. 
Will give absolutely 70% air space. 
Will give uniform combustion of fuel 
Send for Cireular and Price List to 
ALEXANDER TRALUD, 
EZAST FERRY 28 REET IRON WORKS | 
WARK. N J 














INEW E:NCINEERS’ ‘OW RENCH. 





Bolster prevents screw from ieee or becom- 
ing loose. Ferruleis long, solid and strongly rivete 4] 
nut is deeply corrugated, making screw turn easily. 





G. T. MOORE, 112 Chambers Street, New York. LIST OF SIZES ON HAND. 
15 in. swing, 6 ft, bed; power cross feed. 
Rataenstein's Self-Acting ~ ge - 7 eres 
}20 ** 8 compound rest. 
For Piston Rods, Valve An i on «: “ { 66 5 
Stems, etc., of Steam En- | #0 i4 
vines, Pumps, etc., adopted 
and in use by leading en- “P- 


gine builders, mills, iron 
works and steamship com- 
piiies all over the world. 
Also flexible tubular metal 
picking for slip joints on 
st-am pipes, and for hy- 
draulie pressure. 


‘s. Katzenstein & Co., 
357 West Street, N. Y. 


WRITE FOR CIRCULARS, 


HILL, CLARKE & CO. 


42 Oliver St., Boston, Mass. 








THOS, H, DALLETT & 60, 


13th & Buttonwood Sts.,°3i* 


y PA 
Manufacturers of 
RPATEN 'T 


Portable Drilling ata 


VERTICAL DRILLS, 

Radial Drills, Multiple Drills, = 
HAND DRILLS. 

for ILLUSTRATED CATALOGUE. 












The Lightest, Strongest, 
Most Durable, Easiest 
Working, and in every way 
THE REST 


Portable Forge Made, 


=> Bullalo Forge Co., 


BUFFALO, N. ¥. 








SEND 







HALL’S 
Patent Automatic 


INJECTORS. 


SIMPLE and RELIABLE. 
a 2 Lbs. to 150 Lbs. Steam. 
DEWEARY 20,000 NOW WORKING. 


Hall’s Engineering Co. 
212 John St., . New York 


Sa TAKE OUT TUBE 


Oy] FOR GLEANSING 


IEAM SPINDLE 
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Morse T wist Drill and Machine Company, New Bedford, Mass, 
Manufacturers of Morse Patent Sizaight-Lip Increase Twist Drills, 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Horizontal Flange Punch 


FOR BOILER MAKERS’ AND IRON SHIP BUILDERS’ USE. 


Punches, Flanges of all 
shapes, and Bent Angle 
Tron from either side. 


FIVE SIZES. 


Depth of Jaws from 6” 
to 42”. 








MADE BY 


HICLES & JOMES, 


Wilmington, Del. 
Grinds Drills 


ee gamt ff) THE HOUGH TWIST DRILL POY RON SN AO eCHAN CSM 


ow s GRINDER BEECHER & PECK, NEY HAVEN CONN. 
f eunittaiemenel —_ 


alone aaa PECKS DRT" BOP PRESS: IR 













T. 


a 










BEECHER & PECK, CONN. } 


for this Tool are its 





Simplicity, 
\e.Ease of Operation, 
Low Price. 


ACHINER 
For Reducing and Pointing Wire, 


] Especially adapted to pointing wire rods ani 
wire for drawing. 


for Machines or information, address the 
manufacturer. 


8. W. GOODYEAR, Waterbury, Ct 





ANY ONE CAN USE I 


——MANUFACTURED BY—— 


Warner & Hough Machine bo. 


ST. PAUL, MINN. 


Tallman & McFadden, 


1025 Market St., Phila,” | 


Barnes’ Pat, Uoright Drills 


20-inch Swing, with both | 
WwW m and Lever Feed. 








Mauning, Maxw Cl & Moore, 
111 Liberty St., New York. 











F. E. REED, 
= Worcester, Mass. 






Sennen? Pat Seaken L = * 
» 15-inch swing,6-foot or 8-foot Bed. —E‘ NGINE Lathes, Hand Lathes, Foot Lathes, Uprigh: 
These machines are made a specialty | Drills and Milling Machines. Agents, Manning, Max. 


in our factory , they have adv antages | well & Moore, 111 Liberty Street, New York, 
notfound in other machines in this 


line. Itwil! pay parties desiring to 
purchase, or know more about ‘this | 
ss of machines, to se.d for full | 
cription and prices { 
Ww F & JOHN BARNES CO. | 

1995 MainSt., Rockford, Il. 





= The Almond Coupling 


A NEW quarter turn 
motion to replace 
quirter turn belts and 
vevel gears. 
T. R. ALMOND, Mfr, 
83 & 85 Washington Street, 
BROOKLYN, N. Y. 





—OUR— 


NEW Calalog Of Tools 


and Supplies sent tree to any address on receipt of Ten Cents | 
Stamps (for postage), 


CHAS. A. STRELINGER & GO, “aves Detroit, Mich, 


ou = 
My 
be 
4 
| 
| 
4 
0 
Z 


























itt. Leheskatistaliarlost 


L. §. STARRETT, 


Manufacturer of 


IF INE TOOLS 


SILVER LEAD 


— Joseph Dixon Crucible Co. 


SEND FOR FULL LIST, 
JERSEY CITY, N. J. 
‘A ltutistuhnhel lt lnhaheadinl 





















































From 1-4 TO 15,000 lbs, WEIGHT. 


hulinhnlhnls 7, datatnl 
True to Pattern, sound, solid, free from blow-holes and of un 
equaled stre neth 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 


4 T E FT 40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 
-ross-Heads, Rockers, Piston-Heads, etc , for Locomotives. 
STEEL CASTINGS of eve ry description. 
Send for Circulars and ericne to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa 


The Eaton, Cole & Burnham Co, 


a of 82 & 84 FULTON STREET, NEW YORK. 
Fine Cutting and Ann areime OF 


: P Iron and Brass Goods 
Threading: Machines 


ha for STEAM, WATER & GAS. 
OPERATED BY HAND OR 


POWER. 











Ratchet Die Stock 
with LEADER SCREW and SOLID DIES. 


Ratchet is ° aside bods of stock, and cannot be clogged with 
chips and dirt. Cxn be readily reversed to back-off thread or 
cut left-hand thread. Will thread pipein place, Works in 
small space, 


Factory, Bridgeport, Conn. 


Valves, Pipe, 
Pipe ‘Tools. 












MACHINIST , 1 3 


~ Yonkers, N, Y. 
MANUFACTURERS OF 
e Pipe Cutting, 


THREADING, 





D. SAUNDERS’ SONS, 


Steam a Gas Fitters’ Hand Tools, : 


SEND FOR CIRCULAR. 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
licity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose - to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made. 












FORBES & CURTIS, American Twist Drill Company’s 
BRIDGEPORT, CONN. | iit: PATENT CHUCK JAWS. 


Manufacturers of ii) | ‘Three sizes. Price per set of 4 Jaws, $40, 


The Forbes Pat, Die Stocks. | ” $48,456. Bolted to lathe face plates. 


| 
le Ma | they ‘make best and cheapest chuck in 
Power Fine Cutting and Thread | EL the world. Address orders, Laconia, N. B. 
nes, Cutting-off Ma- | HILL CLARKE & CO. Boston and St. Louts 
| 
| 
| 












ing Mac 
chines, Betches rills, 1ANNING, MAXWELL & MOORE, N. Y. City 
Special Machinery, etc., etc. TALLMAN & McFADDEN, Pitindelphis. Pa. 


mm WRITE FOR CATALOGUE or WM. BINGHAM « CO., Cleveland, Ohio. 


Mention Paper 


L. W. Pond Machine Cv. 


Manufacturers of and Dealers in 


IRON WORKING 








SEYMOUPR’S 


“PIPE- — ATTACHMENT. 


~ FOR MonkKEY 
WRENCHES. 




































MACHINERY. 
Iron Planers 
A Specialty. 
140 Union St. 
Worcester, 
mass. | GRIPS 
| 1-4 inch to 11-4 inch. 
CIRCULAR, 
ii Lass lade LATHES; “me . 
~ | ARMSTRONG MFG. CO, Bridgeport, Conn. 
a _ Uuynde’s Pat, 
FINISHERS’ ai : 
rooxs, | fate Po Sably Valves, | 
a Py . Adapied to all Boilers. 
WORKS me J. 5. Lonergan & Co., 
WATERFORD, Sole Owners and Manuf’rs 
mY. PHILA., PA. 
-QHAeINY MACHT 





“s For Sand, ang, Power. 
“and 10" Stroke, | 


Adapted to yl Classes of Work | 
to their capacity. | 


P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 


THE NEW YORK SUPPLY CO., Lillilti, Sole Agents 
50 & 52 John Street, New York. 


: ENGINE LATHES 


g New Designs. Low Prices 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass. 








Tae MULLER Machine Toot Co 


182 WEST PEARL ST., 


CINCINNATI, O. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, 


RICTION North Adams, Mass. 


\ BEVEL GEARS, “Oe FEED PUMP 


M 
» Cut Theoretically Correct, IES 
For particulars and estimates apply to 


BREHMER BROS. 
. Machinists, | 
440 N. 12th St., Philadelphia, Pa. 


W. C. YOUNG & CO., “nists; 2s: 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 





















\ M. BR. MUCKLE, Jr. & CO. 





IZES TO SUIT 
STEAM PLANTS, 


UP TO 800 H. P. 


Send For CirculaR 




















nT a / 


Steel 





P®ESI9°d 








| Has adie range than any aaa two satel made, and 
at the price of one. Send for circulars, 


VARIETY MACHINE CO., Warsaw, N. Y. 


Philadelphia, Pa. 





FOR HAND OR POWER. 





PANCOAST & MAULE, 





ie? CONSTANT PRESSURE, 


‘Address, MASON RECULATOR CO. 
22 Central Street. Boston, Mass. 


Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
or Shops to make a powerful, 

Mention this paper and write 
us for particulars. 


Made in Three Sizes, Cutting Pipes % to 6 inch. 





for itself, providing it could be 


convenient and vwery compact 
Pipe-Cutting Machine soon pay 
had at a moderate price? 


“ECLIPSE” Pipo-Cutting Machines 
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WILLIAM SELLERS & C0, [NGORPORATED 


IMPROVED MACHINE TOOLS ror workine IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS, 
BENDING BOLLS, BORING and TURNING MILLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 


SHAFTING, PULLEYS, HANGERS, COUPLINGS, Ete 


Improved Injectors for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA, PENN. 


THE LONG AWSTATTER CU. 


Double, Single, Angle- . 
Bar, Gang, Horizontal, u 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 















Hamilton, 


OHIO. 


ump 


ini 


Steam-Driven tw % E 
Finches and thar, 9) leo 
Over some é i « on 


Power Cushioned Hammer, 
Send for new Catalogue. 


Portable Cylinder Boring Machine. 


For boring IN THEIR PRESENT POSITIONS all 
makes and sizes of Steam Engine Cylinders, Pumps, 
Steam Hammers, Air Compressors, Mining and Hoist- 
ing Engines, Heavy Housings, Large Wheels, etc. 
Machines made any size —— Special Lathe Bars 
made with self-feed. 8@~ Circulars with full description 
on application, 


PEDRICK & AYER, - Philadelphia, Pa. 


DEFIANCE MACHINE Works, Defiance, Ohio, April 16, 1886. 
E. A. WALKER, 75 Laurel St., Philadelphia, Fa. 


Dear Str‘—In answer to your enquiry as to how we now like the 
‘Richards Combination Planer and Shaper,’ we must say that we 
are loth to write the truth from fear of appearing extravagant. All 
that we could say in its favor would be far less than it aeserves. 
During the three years in which it has been continually in use, it 
has become more and more a favorite with all our mechanics. From 
the time we set it running we have considered it indispensable. Its 
easy adaptability to a wide range of large work enables it to take 
the place of large and expensive planers, and thus its economy is 
abundantly proved. Its availability for very fine work also can 
hardly be surpassed. CHARLES SEYMOUR, Supt. 


Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 


ACCUMULATORS, 
Jacks, V alves, 
FITTINGS, 

Vault Elevators, Etc., Ete. 


WATSON & SPILLMAN, 


> 204-210 E. 48d Street, N. Y. 

















TIV 
n 





‘CdYOAMOID °*H 


‘SENENZAQGANI NEICOR 
IV ANY CHGI-NEALITE ETN INTLVd BLA Sgzis 
‘XLTIVIOddS ¥ 
s11ad LHOld 








Of any power and 
Style. SINGLE AND 
DouBLE CYLINDER, 
with improved pat- 
ent friction drums 
especially adapte 
for bridge building, 
dock building, pile 
driving,coal hoisting, 
quarries, mines, etc. 


J.S. MUNDY, 
Newark, N. J. 
This patent has been 


sustained in U. 8. Courts 
in New York and N. J. 


MACHINERY 


For Planing Mills, Furni.- 
ture, Chair and VUabinei 
Factories, Cabinet Work: 
and General Wood-Work 
ing. Send Stamp for Il- 
lustrated Catalogue to 


Rollstone Machine Co. 
45 WATER ST., 
FITCHBURG, MASS. 


°014uQ *1zDUUNLINID 


AND SPROCKET WHEELS. 


Link-Belt Machinery Co., - Chicago, 


Branch, 49 Dey St., New York. | 
BURR & DODGE, 125 No. 5th Street, Phila. | 

















'WOOD-WORKING 


oo Lg 














SOHN S.LENG| | 
4 Fletcher StNY] | 





SMOOTH 
INSIDE & OUT. 

















9NN1d 13HING 


4/5 


wa 


VALLEY MACHINE CO.EASTHAMPTON,MASS. 


¥ 








OSGOOD DREDGE CO, - ALBANY, N. Y. 
RALPH R. 0SG00D, Pres, JAMES H BLESSING, Vice-Pres. 
JOHN K. HOWE, Secretary and Treasurer. 
Manufacturers of 
ITCHING 

MACHINES, 


THE GARDNER GOVERNOR 


Over 45,000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE, 


REDGEs, 
Excavators, 


ERRICKS, 
Etc., Ete. 





Warranted to give satisfac- 
tion or no sale, 


FOR CIRCULARS AND PRICES, 
{ ADDRESS, 


The Gardner Governor Co, 


QUINCY, ILL. 





id 
REDGB., - 





=> 


~QOMBINATION D 








"SOUTHWARK FOUNDRY & MACHINE 00. 


PHILADELPHIA, PA. 


General Machinists, Founders and Boiler Makers. 
Heavy Machinery of all kinds a Specialty. 


a DUPLEX INJECTOR Lubricate Your Engine Cylinders 





THE BEST BOILER 
FEEDER KNOWN. 
reen Not liable to get out of 
i em order. Will lift water 25 

Neen acs feet. Always delivers 





perfectly, gain power and 
' save oil by using our Patent 
~“™ Automatic Sight Feed Lubri- 
cators, showing oil as it 
enters, drop by drop. 


The Seibert Cylinder Oil Cup Co. 


‘H. A. ROGERS, Agent for New York. 
{9 John Street, New York. 


| PATENT BINDERS, 


| To hold 52 issues of the AmERIcAN MACcHINIST. 
| Price $1.00 each, by mail or express to any part of 
|the United States. 


— American Machinist Publishing Co., 


96 FULTON STREET, NEW YORK. 







>, water hot to the boiler. 

t Will start when it is hot. | 

Will feed water through 

h 2 heater. Manufactured 
and for sale by 

© JAMES JENKS & CO, 

Detroit, Micn, 








J. WENDELL COLE, M. E. 


Manager of Pennsylvania 
Southern Lake regions and the 
Northwest for 
DETROIT EMERY WHEEL (CO. 


Address, Box 84, Columbus, O., or 
P. O. Box 152 Chicago. | 
Hart’s Corundum-Emery Wheels. 


The Lane & Bodilew Co. 


| Rutomatic Cut Of Engines, 


from heavy patterns and of unexcelled 
7 workmanship. 
{rEEL BorLers, FEED WATER HEATERS, 
SHAFTING, PULLEYS & GEARING. 
THE LANE & BODLEY CO. 
East side John, cor.Water, 
Cincinnatl, O. 








CORLISS. 












Aue MACHINERY (0, 


CLEVELAND, OHIO. 


Manufacturers of 


66 ACME 99 


‘poubie Attomatic Boltcutters, 






y 
PAT. DEC. 5, 1882. 


Double PAT. DEC, 4, 1883. 


cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. 











MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Willing Machines, Planer Centers, Etc 


SEND FOR CATALOCUE. 


VW) 1 ECONOMICAL STEAM BOILERS 
Q » & oe —==4 SPECIALTY. 

ao e: Sours Pond Engineering Co. *™ soo" 

S08 aa 

ah a FAY & SCOTT, ms: 
- ej 








Morse ELevATOR Works 
MORSE, WILLIAMS & CO., . 


Successors to CLEM & MORSE, Builders of all Kinds of | 
PASSENCER AND FREICHT 








THE 


Slate Seasitive Desi 


Adapted to rapid work with small 
drills. its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has aswitching table with 
attachment f rcenter drilling. In- 
stantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for circular. 


DWIGHT SLATE, 
Hartford, Conn. 
















Co 


ey 
ia A 


Automatic Hatch Doors 
A SPECIALTY. 
Send for Illustrated Circular. . 


Office, 411 CHERRY ST. 


Works, Frankford Av.,Wildey © 
and Shackamaxon Sts., 
PHILADELPHIA. 


N.Y. Office, 108 Liberty Street. 


WE § 











ARE BUILDING A NEW 
BRASS FOUNDRY. 


OLD ONE ENTIRELY TOO SMALL. 











Patented February 28th, 1884, 
The manufacturers of this Pipe Cutter, after nearly @ 
Cees ten years’ experience in the making of Three Wheel €% 
; . s —- Cutters, during which time they have given the sub- 
ject a great deal of thought and have tried many experiments, and perfected many improvements in 
the manufacture of Pipe Cutters, have at !ast perfected a tool which is. in many of its features, radically 
different from any Three Wheel Cutters that have previously been put upon the market. Its su ee peer 
to anything that has preceded it, in its appearance, finish, mechanical construction. and in the tea 
and efficiency with which it does the work for which it is designed, warrants us in recommending it to 
the trade as the most superior tool of the kind now manufactured. 
All parts are carefully made to gauge and are interchangeable. 
Best Cast Steel Forgings are used for the Cutting wheels. 
Every tool is carefully tested before leaving the factory, and only those which are 
and workmanship are put on the market, and we so warrant them. 
Screws are used instead of pins to hold the parts in place. 
By the use of a hexagon nut at the end of the barrel all the parts 





perfect in temper 





“his : £ . are made interchangeable. 
This is the heaviest Three Wheel Cutter in the market, the additional! metal being put “where the 
most strain comes, 7 2 
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BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
In Use, Over 1,000. 25 to 1,000 H. P. 

These Engines are the combied result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 
SsJB@$@ ib jc|—ceA mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 

= ~ a 
. ger cor. hag ey & — Sts.,Chicago, D1. 
2 ARY, St. Paul, Mi 
’ KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pensylvania, Delaware, Maryland and Virginia. 


THE BECKETT & McDOWELL MFC. C0, 
STEAM ENGINES, HOISTS, PUMPS, 


AND GENERAL MINING MACHINERY. 
120 LIBERTY sT., NEW YORK. 


NEW TAN 












= 











ILLUSTRATED CATALOCUE. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 18,000 ENGINES IN USE. 


Ge SEND FOR 
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\MPROVED 


STEAM ENGINES 
ULL VARIE™ 
Sizes Varying From Aly 
20 to 2000 Horse Power. — i} 
Horizontal or Vertical, ‘ 
Direct Acting or Beam, 
Condensing, Non-Condensing 
or Compound. 
Send for Circular. 





FLEWES & PRILLIFS 


iron Works. 
IMPROVED 


Corliss Engine, 


High Pressure, 
— Condensing — 
And Compound 
end for Cireular, ; 


AGENT’ 


Geo, A. Barnard, 


(175 Temple Court) 
7 Beekman Street, 







ee Bd. 






















The Best and Cheapest 
on the Market. 

No Steam. No Water. 
Absolute Safety. No En- 
gineer. No Pumps. No 
Gauges. No liability to 
freeze up No Regula- 
tion required. 

NO EXTRA INSURANCE. 

Can be used for any 
purpose where power is 
required. 

Cheap Fuel. Cheap 

First Cost. 


McKinley Engine Co. 


17 Broadway, 
CINCINNATI, 0. 


= GUARANTEED Bor cone ecs Gacthan ANY Qivex Gas Eneine per | New Yous. 
| 
Metiniey Pees hin Bg e—Roved, 
| e. Alr Engine.| pyttim eRe 7 ae 











me 
STEARNS MFG. C 


ERIE, PA. 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade or 
euser. Send for Catalogues. 


CANT MILLS and GENERAL MACHINERY 


Works at ERIE, PA. 


NY, 





THE NATIONAL 
FEED WATER 


HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam 
Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most effect- 
ive Heater in the market. Six- 
teen sizes. 10H.P.,$20;100 H. 
N P.,$150;500H P., $600. Tron, 
) Brass and Copper Coils and 
: Bends made to order. 
s8 W® Circulars and price lists 
-ent on application. 


National Fipe Bending Co. 
New Haven,Conn. 


IRON & STEEL DROP FORGINGS 


Madie to Order. 
LOW PRICES AND GOOD WORKMANSHIP. 
ADDRESS: 


BRADLEY & PIERSON MFG. 00,, 


Foot of Clay Street, Newark, N. J. 





SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear 
Satistaction Guaranteed. 
SYRACUSE 
TWIST DRILL Co. 
Syracuse, N. Y. 








SECOND-HAND TOOLS FOR SALE by 
POOLE & HUNT, Baltimore, Md. 


1 Planing Machine. Will plane 35in. wide, 27 in 
high, and 16 ft. 6in. long. 

1 Planing Machine. Will plane 30 in. wide, 26 in. 
high, and 5 ft. 6 in. long. 

1 Planing Machine. Will plane 24 in. wide, 22 in. 
high. and 5 feet long. 

1 Double Geared Chasing Lathe. Will swing 24 
in. dia., 8 ft.6in. long. 

1 Drill Grinding Machine. | 

1 Small Punching and Shearing Machine, with fly 
wheel and clutch starting arrangement. 


MACHINERY, 




















No. 3%and 5 Press, Stiles 
40 lb. Bradley Cushioned Hammer. 

Lot of miscellaneous Machinery If you do not 
see what you want, write and state what is re- | 
quired. 


E.P. BULLARD,|I4 Dey St.. New York. 





| 
NEW AND SECOND-HAND. POWER 
12 in. S.,5 ft. Bed Engine Lathe, New UPRIGHT 
13 in. x6 ft. Bed Engine Lathe, Ames, new. | eam h H AM M ER, 
14 “ 5and7 ft. Bed Engine Lathe, Bogert new | 38 5 oe 
144“ 56ft.‘ a * Harris, cheap Za 8 FES 
1¢ * fe. * ss * Ames. | ps fase 
m ‘ Of % as «Pratt & Whitney. | > Sg = Ses 
7 6 66ft:. a ‘ Putnam, not screw | ©° 38a BEss 
cutting. | Seok = had =| 
ing P POage cnt 
Yn Ohi ~. ‘“* Hewes & Phillips. | +50 og ™o 
g9 “ 10,1214 “ “ Pond, nearlynew. | pee Se Pog 
20 in. x 6 ft., Engine Lathe Putnam, good order. A 8p 52 ss 
4 * 20 ft. , Ames, new. | S22 ..80 Ww Foor 
9 * 1946. * “és “Harrisburg. | @@ MSE s 5 ors 
3 «12 ft. as ‘“ Harrisburg, good. | Bq Ae bm Boss 
16x6 ft. Turret Fox Lathe with chasing bar. | Soe 2d EAS 
14 in.-20 in. and 33in. Turret Head Chucking. or | gs Spat wre 42 
Screw Machines, Bridgeport. |§,e8s te Ba Se 
23 in., 25in. and 28 m. Drills, Blaisdell, new. | bOge2 3 Et ongo 
20 in. Drill, Prentice. 3s p vo i=) z Kom 
20 * “ Davis. | mm Od a Gir 5 =8 
No.1 and 2 Slate’s Sensitive Drill. i | oer ace Ao SE 
Elliott Drill. Gang Drill. nano , 
SHAPERS. | $3°SB b= Pee 2 
6 in. Gould. shy 12 in Sellers. | Sete S ERES 
16 in. Hewes and Phillips R= EO 5 WE = 
15 & 24 in. Wolcott. S.3ER 3 BSre 
20 in. Bridgeport assed S Bo 
PLANERS. Geaed e “as 
16x42 in. Bridgeport. 22 x 4 ft. Powell. | S885  ohse 
24 in x 6 ft., Powell. 24 in x 8 ft. Ames. | RE Sa> ‘qd Gong 
26in.x 6&8 ft.. ‘ 22in.x4 ft.,5 ft.and 6 ft.Powell. | a3 woe a ae ne 
32 in.x 10 ft., Pond |argas o esue 
36 in. Squaring Shear, power, nearly new. |” §25s 5B Re” 





pits» 





















Automaticall 


y condensation from 


_ purposes. 
= We also manufacture 


= Valves.—Send for Circular. 


Patent Renewable-Seat Stop and Check 


— Albany Steam Trap Co. 


THe ALBANY STEAM TRAP (Co's 


T AND GRAVITATING 


TR A PS. 


drain the water of 
HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
levelin boiler, doing away with pumps 
and other mechanical devices for such 





Blessing’s 


Alban 
N.Y.” 








~ FOUNDRY AND 


eee THE totENcine 
Hm 


SC 
inna: | 


> wit iil tt 





Lougacec-~co. 





MACHINE DEPARTMENT, 
HARRISBURG CAR MPG. CO. 


HARRISBURG, PA. 


- Silver Medal 
Ighest AWwar aD 
Diploma 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 


We are operating the finest and most successful 
Electric Light Stations in the world, A change of 
speed not cusouenng one per cent guerentest, Tran 
ning light andloaded Send for catalogue, 





HARLES Mi Sie 
SETTINGS TESTE 
5S ANN ST. * NEW YorK: | 

A 24-INCH LATHE, 





WE ARE MAKING 
A SPECIALTY OF 


“cto SKINKE 








ENGINES and BOILERS 


Send for Catalogue and Prices. 








WITH BED ANY 
VICE; IT IS THE 
DUCED, AND THE WORKMANSHIP AS GOOD 


LENGTH DESIRED. THIS LATHE IS DESIGNED 
HEAVIEST OF ITS 

[ AT ul AS SKILL CAN 
7 SEND FOR CIRCULAR. 








SEND FOR SPECIAL LIST, 


New and Seon-hand Machinery. 


COLD-ROLLED SHAFTINC, HANCERS, 


PULLEYS, ETC., ETC. 


GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York. 








ti \ A ] Y FOR SEVERE SER- 
SIZE EVER PRO 
MAKE IT, 
“Glenwood Station,” 
N ‘, HEP WORTE i CL, Yonkers, N. Y, 
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Practical Treatise on Gearing, 


PUBLISHED BY 


PROVIDENCEK, R. I. 


PREFACE 


“This Be who 
construct 


technical knowledge 


for those would like to know how to 
not afford them sufficient leisure for acquiring a 


ide for men in practical life; 
duties do 
subject.” 


ok is Mm 
gear wheels, but whose 


of the 


The above Work, just issued, containing 120 pages, 


will be sent by Mail, POSTPAID, on receipt of $2.10. 





Boring « Turning Mills, 
a 5,6, 7, 8, 10, 12, 14 and 16 FT. SWING. 


NEW MACHINE, 


14-20 ft. Boring and Turning Mill. Housings 





and upper works arranged to slide back to 
tike in work 20 ft. diameter. Has independent 
and key seating attachment. 


NILES TOOL WORKS) 


Eramilton, Ohic. 
NEW YORK, PHILADELPHIA, 
96 Liberty Street. 713 Chestnut Street. 
ALL TYPES 


NES" 
AND CAPACITY 


FOR HAND OR POWER. 


boring 
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CHICAGO. 
96 Lake Street. 











SWING, PILLAR, LOCOMOTIVE, DERRICK, JIB,WALKING, TRAVELING, TRAM, 


PARTICULARS ON APPLICATION, 


THE YALE & TOWNE MFG. COMPANY, 


STAMFORD, CONN, 


N F; W SAGO -PHILADELPHIA 


sues: ENGINE LATHES 


gee Send for Prices 


IT WILL PAY YOU. 


YORK-CHI¢ BOSTON. 





DRILLL 


AND es 












TWENTY IN. LEVER DRILL. 


=" LODGE, DAVIS & CO. = in 
SSS: 


CINCINNATI, OHIO. 
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LD , & EBERHARDT. 


NEWARK, N. J 


E.E.GARVIN & C0.) _ 


139 & 141 Centre St., New York, 


MANUFACTURERS OF 


Gee MASTS TULS 


INCLUDING 


Milling 












appty to G .: 


Drill 
Presses, 


Hand 
Lathes, 


&C. 


Eberhardt's New Drill 


—— SCREW ‘LOTTER, 


| Manufacture 
| and 16 in. swing, 


BROWN & SHARPE MFG, CO. 





Machines | - 


“enso[RIByD 
410} pueg 





AMERICAN MACHINIST 


Janvary 15, 1887 


THE PRATT & WHITNEY CO. 


HARTFORD, CONN. 


and have ready for delivery, 


that do not require a free use of oil in ¢ 
machines, and will be 


TION LATHE 


‘utting them. 
given on application, 
CHUCKS are made stronger then formerly, 


TURRET HEAD MACHINES of 10, 12, 14, 


with or without cut-off rest, suitable for finishing brass and other metals 


Prices are less than for screw 
The CUSHMAN PATENT COMBINA- 


have jaws ground true, 


and are offered at 35 per cent. discount from list. 





The Billings & Spencer Co., Hartford, Ct. 


Generators, Sicel 





MANUFACTURERS OF 


DROP FORGINGS IN COPPER, IRON OR STEEL. 


Pure Copper Commutator Bars for Electric Motors or 


Commutator Rings and Nuts, 


Steel Wrenches and Eye Bolts, 














BRASS WORKING MACHINERY. | 


12in. & 16in. Monitors 
Valve Milling Mach’s 


Double Key 
Lathes, 








Speed Lathes 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves, 
Two-Jawed 
Chucks, 


Ea «Small Tools 
: and 
Fixtures. 
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GEO. W. FIFIELD, 





GEAR WHEELS & GEAR CUTTING. 


Send for Catalogue D. 
GEORGE B. GRANT, 
666 Beverly Street, Boston. 


KEY-SEATING 
MACHINES 


AND 


20-in. Drills a Specialty, 
Our Eey- Seating 1 Machine 


will save enou 
days’ use to pay he 3 

no shop can afford to do 

without one. We have 
now ary 4 for_ prompt 
shipment, both Key-Seat- 
ing Machines and 20-inck 
Drills. Send for Photo. ; 
and Catalogue, 


W.P. DAVIS, 
NORTH BLOOMFIELD, NY. 
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| Planers, 2! 


READY 


For Immediate Delivery. 


PROUTY PATENT PLANER CHUCKS. 


Round swivel base. 6, 8, 10, 12, 15, 18, 24, 30 in. jaw. 
Square base. 8, 10, 12, 15, 18, 24, 830 in. jaw. 


Taft's Rolling Lever Hand Punches and ~ 


Shears. 


Various sizes to cut and punch 7’ to" 
Send for circulars. 
Large line of general Metal Working Machine 
Tools. 


— POND MACHINE TOOL C0. 


MANUFACTURERS OF 


STEEL and IRON WORKING 


MACHINE TOOLS. 


plate iron. 








J. M. PRESIDENT. 


ALLEN, 
FRANKLIN, 


W. B. VicE-PRESIDENT. 


J. B. Trerce, SECRETARY. 





For New Reduced PRICE LIST, Write to 


THE G. A. GRAY CO. 


Sycamore & Webster St., Cincinmati,0. 


Lathes, 







17 in. 
20 in. 


24’/x24’’ 
80'’x30" 





THE BUFFALO STEEL FOUNDRY, 


ORDERS AND CORRESPONDENCE 
SOLICITED. 


i “jal 


PRATT & L a4 abel 
Proprietors. 





The Stiles M 
THE STILES 





ae Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 
—MANUFACTURED BY— 


& PARKER PRESS C0. 


MIDDLETOWN, CONN. 
Branch Works and Office: 


203, 205, 207 Centre Street, corner of Howard, New York. 





PAWTUCKET.R.|I. 





Manufacturer 
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